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Sequences and infinite series

Sequence :dalidf: ¥l

Z, n
74, 7,....... AN
/AN
L}
C Convergence {7}
) €
N (
Z,-Cl<eVn=N
LimZ, =C
n—>c0
at Z, —C
Divergent (n — o)
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D{Z,}=1+—
n
| oo
Lim(1+%) =1
n—oo n
o n
(1) I
Z, —d= 1+3—1‘= Heemnz?
n n E
2
—(0.01 £=10.01
n
n < 200
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+1.1

n—) :>n+1> :>n>——1
1 ¢ E E
1

. ——1

E

1) {Z,} = n”

2 1Z,} =

) {2} =—
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Series

> ow, =w+w, +wy ..(1)

infinite series
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Lim(S,) =S

n—o°
Converge (1)
S=>w,=w+w,+
n=I
Lim(S,) =00
n—0
. Divergent
(Oscillating)
| I 1

(1) Sn

1 1., 1.,
S, =l+—+(=)" +..+ ()"
. A )

1
— 1
2
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L=y Y=o L
Sn—(l_(g) )/(1 (2) ) 2 92-1
(1)
§ = Lim(S,)=Lim, . (2- ’11_1):2
2 (1)
in:1+2+...+n+ ...... 1)
n=1
Sa (1)
S, =1+2+ +=n(n+1)
" 5
(1)
S =Lim(S,)=Lim, . n(n+1) = oo

N—300 2

i(—l)”‘1 =1-1+1—...+(=D""+..()
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Harmonic Series

= 1 I 1
Y —=l+—+—+...
2 3

n=1 n

Sn=1+l+l+...+l
2 n




(n+1):

Lim(S,) = Lim,__1+ o
n—sco
4
Wy + Wy + Wy .
( )
n=1
Absolutely
convergence
Wl +W2 +W3 +...
(3)

(Conditionally Convergent)
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W+ Wy + ..

Wl +W2 + ...
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Limw, =0

n—soo
-1
)
(
. test. fails
Lim(S, ) = . .
n—seo otherwise div
Cauchy test : -2
2.
n=I
Lim%a n =1L
n—yo0
<l conv
Lim§S, =>1.ccceee. div
= PO test. fails
E
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E
7

Sk
nzlnn

: : / 1
le%n =Limj|— =
n—yoo n—oo n

1
Lim—=0<1
n—e pn

Comparison test : -3

Zan, (1)

-81 -



>b, 2)

(

If a, <b, and b, convergent then a, convergent,
If a, 2b, and b, divergent then a, divergent

Division Test : -4
(1)
(2)
>a,
n=1
<., cony
Lim&ml = oy div
n—oo Cln .
=1..... test. fails
Integral Test: -5
2.4,
n=l1
J‘ d L conyv
a dn =
7 ©0,...0F,.. — P div



1 1
a, = 2n—1 > Apg _2_71
Lim &l =Limi— 11
n—e g, n—seo QM ANT
n—1
:Lim2 l 1
n—oeo M
=1
Z? (convergent)
n=12

-83 -



dy

n=l1

=n, = Lim(n)=c#0
n—>c0

divergent (

n+2

n
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3’ +n+l

s

n +1

_3n2+n+1

oa,

n +1

2
...3n +n+1< 1

n’ +1 n

(
1 =1
2 b =_7 T A
ton? nZ::ln3

convergent Theorem
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© 3n +n+1
2

n=1 n5+l
5
i 1
n:1n2+1
I dn —=tan"' n " = tan™ [co—tan " 1]
" 1+n 1
= 90— 45 = 45



a +1
o Lim= = Lip—— + 2
N—300 an H—300 3I’l+l 3]’[
" n+l 1
=Lim : T2 2

300 3n+1 n 3

oo

n
Z 3_n (convergent)
n=I

oo 37/1
n=1n
( )
31’1 3n+1
a, = a 1_
S S (n+1)*
n+l n
Lim. = Lim 3 2—3—2
n—xo = (pn+1)" n
n+l 2
Lim % 3w
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Lim =0<1
> I'n (n
> 1

n1 [ Ln(n)]
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divergent
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olf dn =[Ln.Ln(n)]olo:oo

n[Ln(n)]

2 (3—4i)"
P
n=1 n!

LG4
n+l — (n+1)'
_Anntl Ty
Lt g G40 B4
n—e  a, 1—x0 (l’l+1)! 7l
=Lim 1 X(3-4)=0<1
n— (n+1)

convergent

= (3 - 4i)"
>
n=l1 n.
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R
7 3 o
> 1
nzzox/n+2
o ) -
[ M 2 2] =
Vn+2 1 0
1 | > n—1
........... 2
)Ln2 Ln3 );n+l
oo 2 oo
n n+l1
N2, H 2
n—12 n:1n2
> Ln(n > n
5 3 L) >Z[
n=1 N n=I1
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Alternating Series

oo

Z(—l)”an =a,—a,+a,—..

n=0
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n=0 N
2) 20: 2n—1
i 1
n=0 2n _1
— 1 2L (divergent)
i 1
n=0 271 _1
Lim Lo =0,
n—o 2n—1
nZ:(; 2n—1




()

Power series

n __ 2
D ax"=a,+ax+ax’+..
n=0

dop,ad1,dy 9"'9an,...

.[a, b]
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X
. _xn ~ xn+1
n ’ n+l (I’l+1)

a . xn+l xn
Lim —L = Lim - o
n—e g, n—oe(n+1) n‘

:‘x‘ <1
= —-1<x<l
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B nlx2"

va, = :
n+l1
A X2 (n+1)!
n+l (I’l+2)

) x|

(n+2) n+1‘_

s.Lim =Lim

n—e n—xo
n

(n+1)(n+1)><x2
(n+2)

=Lim =oo>]

n—x°

R
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2n+1

— X
Z(‘1(2n+1)'

2n+1 2n+
xn xn3

a, =—— > A1 T T,
(2n+1)! (21 +3)!

2n+3 2n+l
lea =Lim il + ‘
e g o= (20 + 3)) (2n+1)\
1
= x| =0<1
n—(2n+2)(2n + 3)

R
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7) Ln(x)+ Ln*x+...
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