SEQ®UENCES

Ah unen . llsb % heal nw"lbels Q,,a;'q3, ‘er wlfh n’.’h
lerm on and denoked b\y sand,
E xamples
" 33 3,3,3,.. Cnh=3—>3 (csnsfanb) \
() 2,3 4 5,06 An= N+l ->c0 (shicty INra=NG
Gii) —’i,:l;',"t »éa"t) il an = -g:—}?-—’r (&, (QH‘CJTXJ‘"{’? svgnS)
G-V) ', 2) 3, "'2, ""q)uo dn:: ne— (n—l)(l’)—:)(h"\a)"? - QO

q - - - .
(V) l’ ,) l)%i,:_%,.u an-_:l__(n 0(’;3:)(0 3)__70 (dc,eas@}
ao |, 2 25‘5", 2Z, 35‘,... Qn = 3?‘—-2 3 (Stnd"\j u"\d-<asm;9) -

Null sequences .
The s:cV'Aena fan) 15 nul TF fer ench pestiwe humber &,
there s an intger N such that lanl<s, for a® n>N.
ExaﬂPLc iii) ap= ! n

. h+l S
In %mcu,ear, an . Seo'yme olragram
lon] <016 & || < 015 1.
& T < O e T XY e
& il > =32 ° L
O'ls 3 -0.2 "‘—': -—’(—-—&- o -
vz

&S hy» ?3..9...-[ = -0l
Hence lanl < 0.15 for ae n> N=[78]=5

In generad, roof)

- L
lanl < £ <> %[<S©n{7<s@n+xvé en7g-l

Hence lanl <z for alt n7 N = [Ye—1], (Noke:IFe73, N=1).
Basic_null_sequences

x

@) impd pro =g Tns}
(b) %"y lcl<! e.g. {%:,_'9 =i (&) _Z(
(c) EnFc"}’ p>o, le | <I €g. fns(f:)"}

(dl) ?%‘3, ceR eg. T 2%

(v 1201, pro eg. 127

. n .

Note : f L%Q% has flrst Té‘.o+cnns~ . 5 333
100, 5000, |6k %02/5, et 6613, |3 33 2
but is a nuld sac;,uo.ncef



Convergert sequances . .

The sequance Zany = conw outh Lk £ wf

1an-¢% s a nult Sauence, -H/)of:nls, 'I:F ‘ﬁDr each

Pos}fu}c numbker £ “here 13 an nteger N sudh #at
lan-€ | < &, for al n>N.

Then we wrte .
an-v L as N = o0 or ~€UYLOn-='—€

Ny o
(vi) - .
Example an= 2N=2 Sequence o "
lan -3l<e & |3-%F-3|<¥F o
= "2\'<8 3——.—_*ﬁ_,‘_g.x.x_>‘_.g
< n > 2e it %7
so lanl< & ﬁraﬂfn?N"’[:/eJ T® n
(g TF =", N=[t]=< e

Note: Hhe - loand 1s now centteol onh €=3

Combination rules for sequences
IFOn—%.Q and b=y m as n-y o, +hen as n oo

An+bn 9 L+ m Sum Rule
AGn =2 W€ ple Rule
anbn —> £€m Produck Rutle

anlon —r €4/m, FFm:#O Quohélb Rule.

EXOMP\C 3 n . A
— . un3- 2" + 3(5")
Find the Lok OF On =" gr 3n?+2an
Soluhon e o » sn
ding b e dommant term <,
D'wd"?u-fg/s‘_— 2Ysh+3 _ - (Vs)- (%s) + 3
, | + 3n75P4+2n/50 | + 8(¥EM)+2/s8) |
Sence In¥snY, 1@y In*s"y and 05"y are basic null
sec;,umas} oy e Combinarhon Rukes

QAn=

L = 2-9+3 _ 3 -
A" T TTvowo — 1 3.
Monotone Convergevice Theorem .
the s ce TaAny I incrcasn%and bou'ﬁOkO};‘
adove ofr ecrcasmg and bounded ow, Hren fan

converges,
. 3n-2 .
E-:)cam,lple (vi) 2?0.& = 720 zwj_"dﬁ‘sgs
*Ane—An = (3- 7 ) - (3-8 = 2(W~an )~ w7 €
so ?Qn) Is stricH :hcfcasmg 2
Lo0¢ck 22 -Ys-2 colel<c3-p<3

Sso 3anly iz bounded alkove by 3.

?




CONTINVITY

A sequence Toonly allows us to Skep deng ¥he x-ais =o
tat T xGg-3ya as nyoo, we can Lt = approach A
and 1veshgore e lehaviour 6f funden o) by
considerug #ie sequence T Sxn)y as n—>a.

'Defih}héan
A Funcher f:A-R is confinuous at aeM, T, for each
sequence T2cn) 1h A such that xcn-a, flan) =3 £(@).

Exanple ,
Is f(:c) = {;@T::/;:)s ‘:411 contifuous gt @ x=-I P
SD|U‘he;q - > z rY Q) <=1

F-0=1and f1)=0 1 Y=
@) Let 5tn—» —| (0 generad cei) / /\ -
‘H’\en, as = 00, o & 4— >-
Flocn) = 2657 = (=)= (Predluck L U
o Xn-y—| % fE&n) > f1) )
and _f is contruous at = =-1. | i
b) kot an= |-!/n (a ‘particular e ) then,os N7 %2, n~¥ | bV
Somye () | O = F0 ie scnox] bot Fon) Ao E )
so £ s not contnuous at x=1.

Shagag:'bs#mffs nobcon'fmuou: at aeA
Find ©ne sequence Sxnll 1 A SUCH #10b Tpr70 lout feenlfrf@)

1o shaw § 15 contthuous at a choaose fiom

-

z Wﬁﬁ‘ﬁmra gereral sequence Xn~7A |
vou Rule

a. Basic s fuwchéhs 5,

a. Comlomaﬁeh Rules ¢. hocal Bule
4. Composthen Bule v, Glue Bule
ket cf O seguence using contuuihy )

Example : Finct #ie @ik of On = %A (Mo -1+
Solohon .
lek @ oon="m?, & f(=x)= sin(Ta2-1+e ),
Then © =cn~~>>0C as n->y &
® £(=) is conthuous by the Composthon Rule

Hence £ 15 convhvvous at O =o as n-> 80,

xXn > O = j—‘(gcn) -—?f(o) =mh(777:2 —l+l)= ::m% =
and r-\e_.,ugf(:cn) = €umn Sm(mg—-l o+ g""a) = | _

n-peo




Fx) = =, If =¢ is Tationod
-2, ¥ o IS iryathioned

ox<=].: F()=]|
het =xn = |+ ‘/_g, then = is an irrohonaf Sequence
ond, a8 Nn-»oo,

=xn-—> |
but o) = —26, =~ =3 > -l #!
so F(=er) 25 £0)

Hence £ 15 not ceorvinuous at |

==V : FOD)=—VT
As T = 1. 412135 6. . Lt 20, be the Sequence

mhenal hnymbers

Y 7o /7oy Ry W | T | T | e SR L VL - T
1’ 10" 100 1pooc 10000 [O00CO

Hhen ags n—> oo,

och—> 2"
but ‘ f@n):xn—?E *"'5
So Flecn) +5 F(I7) |

I—lcnaf I= not contthuous at J2'

=0 . 5(0) = 0O
let glx) = -lzl, hx)=lxl, +hen f ond g are
basic conhnuous WS‘ andl
—~loel € JF(=x) £ locl, xeR
=0 " I gtx) € §60) < h(x), =eR
a. g =f(0)=h(o)=0
3, g and h are continuous at O.

Henee, by +he Squesge Bule, F I1s contthuous at O




