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Chapter One

Sequence:-

A sequence is a function whose domain is the set of positive integer
1,2,3,... . We denote the sequence by < f(n) >) . Where f(n) is the

function at valued n.

The sequence f is the set {(n, f(n)); n € N}. That is ,the set of all pairs
(n, f(n)), with n appositive integer. We also write a» to denote the

sequence whose ordinate at y = an .

Examples:-

Theset{(n,1),n=1,2,3,....}is asequence whose value at n is L.
2n 2n

o < _1 >=111 ...
n+1 23 4

Theset{(n,_1),n=1,2,3,....} isasequence whose valueatnis _1 .
n+1 n+1

e <1>=1,1,1,.....
Theset{(n,1),n=1,2,3,.....} is a sequence whose value at n is 1.
Finite sequence :-

The sequence < f(n) > is said to be finite if there exist two
numbers a and b suchthata < f(n) < bora< f(n) < bora <
f(m)<bora<f(n)<b.

Note:- every finite sequence is bounded.



Infinite sequence:-

The sequence < f(n) > is said to be infinite if both a and b or one

of them equal to +oo .

Note:- every infinite sequence is unbounded.
Convergent Sequence:-
A sequence is said to be convergent if it approaches some limit .

Formally, a sequence S, converges to the limit L . A divergent sequence

doesn’t have a limit. limpse Sn = L
Discuss the following sequences:-

e <1>={111 . .}.neN
2n 2 4 6

Theset{(1,1),(2,Y, (3,1, ..... }is afinite and bounded sequence when
2 4 6

n — oo,

1
lim =0

n-ow 2n

1
< 5->- 0 the sequence converge to zero.

0<_<

N =

1
2n

e < 1 >={111 . .}neN

-_)

n+1 2 3 4

Theset{(1,1),(2,Y, (3,1, ..... } is a finite and bounded sequence when
2 3 4

n — oo



1 0
lim = lim = =0

noon+1 noen 1140
n n

Sh—

1 .
< —= > 0 the sequence is converge to zero.

1 1
0< <_

n+1 2

o <1>={1,1 1. 3.

Theset {(1,1),(2,1),(3,1),..... } is a finite and bounded sequence when

n — oo,

lim1=1

n—>00

< 1>-1 the sequence is converge to 1.

o Il > =—@3,57, .. ... @.neN
2n 2 46

Theset {(1,32),(2,5),(3,7, ..... } is a finite and bounded sequence
2 4 6
since when n — oo, there are two Solutions for this sequence:-

First solution:-

2n+1 2_n+1 2+rll 2+0
lim = lim _my n= lim —— = =1
n—oo n n—oo n—oo 2 2
n
2n+1
< >—1
2n

Second solution:-

2n+1 2n 1 _ 1
lim = lim + =liml+ =140=1

n-oo 2N n—o R 2n  noo 2n



2n+1
o< >-1

2n

The sequence is converge to 1.

2n+1
2n

3
<Z
2

e <n>=1{1,2,3,....}.,.neN

Theset { (1,1),(2,2),(3,3), ..... } isa infinite and unbounded sequence

when n — oo, < n >— oo, The sequence is diverged.

Note:-  Those sequences are also infinite, unbounded and diverge

3 6

<Vr><5n2><m > < > Andsoon. Have a same solve like
6 n3

<n>.

Example:- Find the Domains for the following sequences

e < _1 >
n—1
n—1=0
n=1

n e N/{1}

or n=1{234,...}

e <Vn-4>
n—4>0
n=4

n € N/{1,2,3}



Or n=1{4,t6,...}.

neNsince n+4>0 - n>-4

n—3>0
n>3
n € N/{1,2,3}

Or n={4,t6,...}.

3—m>0
3>n
n = {1, 2}.

o< L ini i imi
N > |s finite sequence having two limits.

e <\V7—n>How?

Are the sequences converging or diverge?

1. < n=2 >
n2+1

Solution:-



-2 p_

hofe _0-0_

lim = lim = lim
noon? 4+ 1 n—>oon_2+L n—>001+L 1+0
>- 0
n?+1
3+1
2. <n_>
n—2
3 n3 1 1
Sol.:-  limn»+l=lim™™m = lim s _ 140 _1_
n—oo T—=2" n_mn%—_n_z; n_mo;l_zfn% 0-0—0
341 N
~<r__ > Thesequence is diverge.

n—2
3. <(-1)>nenN
Sol..- <(-Dr>={-1,1,-1,1,...}

< (=1 >= 0—1 n odd0

1 n even
(1,-1),(3,-1),(t,—1),..  n odd
<ED">=9 51 41) 61), .. n even
1< (=<1

s < (=1)™ > Is bounded.

But lim (—1)" = @ 1 "~ © oddg
n—oo 1 n - oo even

~ < (—=1)™ > Is diverge because it has two limits.

Discuss the following sequences? (Homework)
4. < (=11 >
5, < (1)1 >
6. <1—-(—1)">



1
-nr

8. <n—(—-1">

7. <

>

n
="

10. < =D >

n

9. <

>

11. <<5n+4>

12.< 4 >
3n

13. < 5vVn >
2

d4.< n_>
n3+3

Find the values of a1, a2, az and a4 for the following sequence

< an >, Were given a, term ?

l. an=1=n_

n2
1-1 O
a = —_ — —
1-2 -1
a = = —
2 22
1-3 -2
a, = 32 9
1-4 -3
a = = —
4 42 16
(_1)n+1
2' a1 = 2n—1
D (1?1
a = 21_1 = 20 = I = 1
(- (1P -1
az = = =

22-1 2 2



D (D1
az = 23_1 = 22 =Z
D" (D5 -1
as = 24-1 — 23 8
_1\yn+1
3. = Homework?
2n—1

4, an = (H)(1 -1 Homework?
2n n

Are the following sequence converge or diverge find the limited of

each convergent sequence?
1. an=2+(0.1)"
n=123, ..

a1 =2.1,a2 = 2.01,a; = 2.001,....

n— oo, lim a, =lim(2 + (0.1)")

n—oo n—oo

1
=lim(2+__)
10n

n—>0o0

=24 i 1 —
2 hmwn_2+0_2

n—oo

S an > 2

2 < an < 2.1
< an > IS bounded.
2. an =1+ (0.1)"? Homework

Not :- All of these sequence are diverge:-<a >=21L <gq,>=
10

n—1)%2and <an>=Mn+ (1" .



when n — oo the limit sequences lim a, = «

n—oo

3. < a, >=cosn
n n

—1<cosn<1

—1 cosn
—<
n n

<

S|

But<-1>->0and<1>-0

n n

cosn
>- 0

n

By theoremifa, < b, < chn Vnand < an >— Land < cn >

L then < b, >- L.

But this sequence is diverge showthat< an>=n+cosn ?

(Homework).
Mathematical Convergent for Sequence:-

A sequence S, is said to be converge Mathematically for a real
number L if and only if for every positive real number (e > 0), there exist

corresponding number (K € N), such that :

<Sp>> Lo [Sh—Ll<e Vn>K.

Example:- prove that

1. <1>-0

n

Proof:- @1 - 0@ < ¢ vn>K
n



1
|- <€ vn>K
n

1
_<eE€ vn> K
n
1
n>_ vn>K
€
~K =1,
€
2. <1 -5
zn

Proof:- @1 — (0@ <e vn> K
217.

1
|7 <€ vn>K
2n
1
— <€ vn>K
2n
. 1
2n > _ vn>K

€

1

In27 > In _

€
nln2 >1Inl —1lne

0—1Ine

n >
In2

—lne
In2 ’
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