10.2 Sequences
[Read Examples 1 to 10 p.648-656]

1. Review
Real Valued Function: f:D — R.

where D := Domain of /.

Functions defined by a Rule (Formula): f(x) =y

i f(x)=+/x, xeD=[0,»)
ii.f(x)=%+zx4), xeD=R

lllf(X) = (x_l)sinxa

xe€ D =R\{nx:n is an integer}

2. New Name : “Special Case of Function”

“Sequence”
when
Domain of ;= the set of positive integers “I. ”, i.e.,
fiI —>R.

Sequences defined by a Rule (Formula):
f(m)=a,nel,

n=12,3,...
Here: a :\/;

n

i f (1) =7 e 1 =1,2,3,0

. _ 2
Here: a, = ”/(2+3n4)
cee -1
iii. f(n)=""Y . n=123,...
. _ (n-1
Here: a, =",

i.f(n)=+/n,

3. Notations for a sequence:

{an }j=1 .

ii. Expanded form: a,,q,a;,...

i. Bracket form:

3. Terminology:

. 0
i. 1* term of sequence {an}r1 T ay
o0 0
ii. 2" term of sequence la,} 1

iii.  Generalor n" termof {a,}”

. a
n=1 n

Ex 1. Find the general term of the sequences:
S0 s s

3T T3 e
1 =2 3 A4
0. 35525556>

In3 _In5 In7

Hl. 5553533273450 -

4. Graph of a Sequence:
A succession of isolated points in xy-Plane.

5. Review:
lim f(x).

6. Limit of a Sequence: lima, = L.

n—x0

For ¢ > 0, there is a positive integer N such that

n>N=la,-L|<¢

7. Similarity: Most of the rules for finding lima,

n—>0

are same as we note in case of findinglim f(x),
X—>0

e.g., Techniques like

algebraic manipulation, simplification,
rationalization, sandwich theorem,
specific formulas, I’Hopital Rule

8. Method for Finding lima,:

i. Change: a, — f(n) > f(x).
ii. Find: lim f(x) (Using known techniques)

iii. Answer: If lim f(x) =L, then lima = L.
X—>0 n—®
9. Exercises: Evaluate the following limits:
TR A { . 67r}°0 (4+nj" )
Ly———— , 1. ynsin— , 111. s
1+3n° —7n - S5n ), Tn L

1v. {Skze_k}w , V. {\/mz—m +m}w , V. {i}w .
m=1 k=1

k=1 _ 3

10. Additional Theorems on Limit:
i. lima, =L < lima,, | = L&lima,, =L

n—x0 n n—>0

ii. lim|an| =0=lima, =0.

n—0 n—»0

{liman =L # 0 does not imply lima, = L :See {(—1)" 5}00 }
n—oo n—0 n=1

11. Exercise: Evaluate the limit if it exists:

L 3+ L { " 5"—} Stk {i(%—ﬁ)}
n=1 n=1

k=1 k=1

12. (Use of Definite Integral) Evaluatelima, :
i !
1+47
k=1

13. (Sequence defined recursively) Do Ex. 36.

3=

an =

14 For f(x) ="/ ., and £ =0.01, find L and N

that satisfies the definition given in (6) above.
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