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Examples 3.8:
w 27
(D) Tro =

(2) Yoo Sln, .-+ Convergant.
(3) Xh<on®
leta, =n%a, + (n+ 1)*
n?+2n+1
a, +1 _ n+1)2% 1m 2
Lyso— = 1mim,,_, 5 =
a, n
n? 2n 1 2 1
. 2zt _ L tn?
lim,,_, 2 = Lim,,_, — 1
n2
~b=1bw+ Y_,n?is divergent
w 1
(4)Zni0 F
lel ans —, — avit =
n2’ (n+1)2
= Limn2+2n+1 = limn_,oo (m) = Limn_)oo |= 1

Sob=1
butzn—l2 is Canventi,5inap=2>1
Theorem 3.5: let }*, ; be a series, ax > 0,Vn, if 3b € R sitn,/a,, = b

1-if b <1 = \suman Comergent
2-ifb>1- enpdi
3 if bel = no is Por matios.

Examples 3.9: Is the Pollowing Sarics Gurmergent?

D)

5n
2(3)"



(0.0)

1

n
Excersices: z 22

nso

Definition3.4: The number e

Remark 3.1:
The Series Yoo % is Convergent Serice.

1,1, 1 l
prospsn_1+§+2_t+S_T+...+;

=1+1+ L + = + 1 +1
B 2x1 3x2x1 4x3x2x; n!
1+1+1+1+1+ +1
B 2 6 24 n!
. 1 1 1 1
<T+1l+s++g+ 400
1+1+1+1+1+11+ 1
B 2 23 = xn-l
1/2 1 t+1+1=3
_ = — =
1/2 sn (

b = §<1 = z a, Convevgent.



~ 5,(3 = (§,,) boumided and incveasing = (sn) Canvevge

Excersices
prove that e = lim,,_,, (1 + %)

Example 3.10:
prove that e is irrational number
Suppose e is rational number = 3m,n > 0 sit

m
e =—.
n
_ 1 ~ 1 1 1
e=Yno @S =141+ tet—
Sn = 1 + ! + .
TN T D T A2 (n+3)]
1 1 1
m+1D! m+2)n+1)! m+3)n+2)(n+1)!
1x ',+ 1 4 1 N ]
= a1 0
(n+1)v‘ m+2) (n+3)(n+2)
< ! 1+ . L +]
(n+ DL n+1) (n+1)2
1 n+1 1 n+1 1
M+ n n+Dn! n n-nl
(n!)e € N sincenl; = n!% =n(n— 1)!%
=(n—-—1)meN
eandn!sn=n!(1+1+i+i+...+l)
21 ' 3l n!
| | nl nl!
=n!+n! +?+3'+ -1



Sincen>1= 3 natwal number (e — 5n)n!
sil0 <e—5, <;< 1by (1) —C!

e is inpational amariber

e Alternating Series aj 23 4 a al

z (D" ta,=a; —a,+a;—44+

n=1
or o1 (—D™"a, =a; —a, +az; —a, + -

Theorem 3.6: (Alternating Series test)

The series Yo, (—2)" 1a,, + is Convergent if
(D a, >0,v,

(e) ans1 < 0,vn

(3) Liman =0

Example 3.11: Is the fallewing shries are Comergent.
o (D _ 1,1 1. |
O Ira S =1-2+2-2+

an=%>0,an+1=$<£=an, limn_mo——O— ”(Tll)
Gonvergent.
8
=D
2 ?
( ZTL 1 \/%

Absolule and Comditional Convergencen)

Pejintion (Absetutely Covergant)

A series )] an is Called absolutely convergena is the associated series ),
lanl Garvergent.

Definition 3.5: (Conditionally Convergent).

A series ) a,, is guled Condilionally Convergenl if the sseciated series ),

6



Covengentbut )’ lanl divengent

G0N
(1) lel Zan Zn 0 on
= Zlan |= Y ;-] % =Y 0 z_n' Geometric saries
(-1)2
(2) let Zax =Y 0 —

not alosolutely Cowengent).

Znom_
1)
Yn= -

On+1
[ 1 1

a, = , Ay 1 = <

"+ T 42 Tn+1
(=D
) n+1

= Ccm

Conditiontity convergent

Theorem
= (5n) is Cauthy seq.

If (t,,) is aseq if partial sions of \suman
>t,=a; +a,+--+a,and
= ( tn > canchy ser.

= (t,) convergent = 2an Convengant

If Eang 5 bn Cowvergant series.

Isa, - b, —(a,+a, +c) - (l; +b; +
= ay(by + by +y) + az(by + byy) + -
Camergent?

Definition 3.6:( Cavshy produch of Series)

let Y01, Yn b, be twa Suries and C,,_Y 3. axbn_ = ajobn + a b1 +

o + anbo

Exanple 3.12
Y 0y + X2 o b, not Convergent



—1 <1+1>+<1+1 1+1>
- V2 V2 \W3 N2 V2 3
(power Series
A series of the form

Z a,x™ = ag + ax + a,x? +93x3 + -+
n=0

where x € R is Called power scriesin x

n
Exc shew that \sumx+rak Y-, 3;—' is Convergant



