ak is called general(common) term of the
10.2: SERIES series

'k = 1 for convenience, it can be anything
A series is a sum of sequence:

gak=a1+a2+ag+...+an+ o0

For a given sequence! {a;}3", define the following; " gn}h‘:)
s\
51 - S‘+ Q, = a+ Qg

— O +0L+ Q3

4 QLT Oy

=Q‘

53 = S1+q3
S\\ :’Sg‘\’qkzq\




The s,'s are called partial suns and they form a sequence {s,},,.

a0

We want to consider the limit of {s,} ~,: O

n
g = fim 2% PEC
iy h D k=) k=I

n

If {s,},-, is convergent and lim s, = s exists as a real number, then the series E ay is

M=+
k=1
convergent. The mumber s is called the sum of the series.?
oo
If {s,}—, is divergent then the series ay is divergent.
n=1
k=1

2When we write g ar = s we mean that by adding sufficiently many terms of the series we can get as close as
k=1
we like to the number s.



GEOMETRIC SERIES

D
@ rw—& Z rn-o
a+ar—+ar*+... +ar"t + .. =Za = k‘@q (a#0)
n=

Each term is obtained from the preceding one by multiplying it by the common ratio r.

% -| ¢F<l %

FACT: The geometric series is convergent if |r| < 1 and its sum is

E a.-?“n_ 1 —= E a.-?“n —= J_ a .
. —7r
r>|, rs-' n=1 n=>0

If |r| > 1, the geometric series is divergent.

\— &




EXAMPLE 1. Determine whether the following series converges or diverges. If it is converges,

find the sum. If it is diverges, explain why. “—l

0o n = o l
2@ =35 (31325 (3)

= . 2z o
nC == _O0c=
eomet ' 2 7

)
tsomcr,en’c . ne

IR I > 4\
S—l"\" \—"-h_ S

\.:il—k r:-—% <-l

-| =)|divergent






EXAMPLE 2. Write the number .17 as a ratio of integers.

- M
A1 =
- = ~,7 .’7 -‘L
fsavnnnnn..= 10
4. 00 oo‘:.?n ='|'.H- 'o-‘i
+, o0 ©" 4.7 ID-‘
* - @ O +‘v - o

G eometric ST

w\.‘l"‘ a"""n-;_
r= 'o- CO\O,

c,omeracn"' 4] e (Hel

L1 17 |

= _ 9 -
.|7="_r"_—— P

(-0.0l |99




TELESCOPING SUM

Let b,, be a given sequence. Consider the following series:

>0

Z (br = brt1)
- On = bwn = bn+)

Parfial Sum

STt eyt e
= b 2 * -

) b —L ¥ N nverge
The Sum lc(, :'!\(SCo'rinj geri€d (\f it Ceonvefj 3)
C= By Sn ‘—‘-&:(h" l)n-ﬂ\

hWSep

S= L‘ - &"\ \"ﬂ'\

>
7
Queskon, Ave  these gertes felescop™’
z b;.u‘ lm Z_B“ - \nw\
»2)

2 Ln.u" bw i Ln" LR



EXAMPLE 3. Determine whether the following series converges or diverges. If it is converges,

find the sum. If it is diverges, e:rpia,m why. T“‘SC'P‘. IJ 0
(a) Z (sin% — sm ) Z b“ L"‘\
1 h‘, L —‘&1
Sind = - Sin h|

ba= Sink Sn= by L brs) = 1
\coh“"l“* ond S = S

) Telescopi™)

Zln i Qh ('\*‘\ - e."(“ﬂ__ \V"ﬁ"ﬁ
hs| \)n-&\ Z
~ Dy R (mt2) = =0
¢ = Lr%rw\’w = 2—“2 ,g.‘,': "
() ¥\
- Use park. frackon decompe 50 o bF
© YD \ B
" __ = A + 2 == nt)
1 (nth) % hrt) .
| = A Bn Veleseop™)

n=-\ =) B == ‘B
“;0 :) A:‘

. ‘ _ S
5ol S, = by Lo b = 4 - b ) ﬂ cowergent

N o
(W) h) D



o0

THEOREM 4. If the series Z ay is convergent, then lim a, = 0.

n—roo
n=1

REMARK 5. The converse is not necessarily true.

THE TEST FOR DIVERGENCE:

o0

If lim a, does not exist or if hm a, # 0, then the series Zan s divergent.

N—r o0

® n=1

REMARK 6. If you find that lim a, = 0 then the Divergence Test fails and thus another tes

M—r oD

must be applied.

F{” ke ],

l $eﬂ‘5‘ 4—L+¢k3cariﬂ;]

oﬂlm‘ff \ D\wrgmq'nﬂ' ]——9

\%M an=0 =) ue,
hd A Fests
frow e geckions

We afe §owg

Yo lanvw

b q“/oaid ‘wﬁ




EXAMPLE 7. Use the test for Divergence to determine whether the series diverges.

o0

n2 . ] “'L _ _|- o
@ ;3(n+1)(n+2) ‘QAM On= ew'\ +

— PR e 3 () (2} 2
(7

: e yeraes
series diverd .
m r\iSoM c)Cob““;;;O

() 3 cos T @ ma pat because no§s IR ) 5 =4
= 2 w oD

- Z  Lading)

nY o> (OSCI ahhjg

The ser{es O\WQYSQS

o0

(0 32

\
= fbcmla.,.).—,&m = =°
On N o W P
\Y
'L.M On = O
W o

- : ma ke,
Di\l&rgu\ce lest  Fails here. ‘T‘WA) to ma
o, conclusion we have o Wie Sowa

other est. ( oo Next Seckions)
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