
Differential equation review .

#

Solve the differential equation def
,

=
- xy3 , y co)

= -41
I did = -x separating x & y .

yes doe

⇒ Sty, dagg doc = f-
xdx

. integrate both sides cortex .

⇒ f yt, dy = -I + C used a -
substitution on Lhs .

⇒ -y÷ =
-

z! c ,
absorbed constant into one .

⇒ I = of + c ,
constant is arbitrary .

y2
⇒ ya =

1-
geht C .



From initial value . yco) = -4 , weget f y'- 1-Itc
C- IT -_ 1- ⇒ a = 16

Otc

"

⇒
÷ :÷:* ..÷



Sequence
A sequence is a

list of infinitely many numbers with

a specified order .
We write a sequence as .

A

{ as , Oz . as , . . . . on . . . } or { ai } ," or { an }

a;
the ith element of the sequence .

#
'N:{0.333 .}

we call

Typically , for n = positive number ,
we can

unite

{ an = fair}!
,

. f : IN→ IR , fcn
) = an

'

: fans in}!
,

= { 1, I , } , . . . } = { 'a}

{ an
-

- CII }?,={ -I, I , -3 , I .
. . . . } -- ETI}

{ an .- e-
n }? , = {E

'

,
e- 2. Es

.
. .

. } -



lim-tofaseqhence.ecnot so rigorous) .

Definition : A sequence {an }n? is said to converge to

the limit L if an approaches as n →a .
We writetnzan=Loran→Lasn→aoran

Exempt { an -_ In }NI
,
converges to zero since tizz I - O '

{ an = C-D }n?
, diverges since an oscillates between

• y -1 and I . for all n .

• x

⑨
• o

'

#q II l l l ' '
• •



limit of a sequence . Chignons)
-

an-_ f- Cn) .

⑨n={ 2 , it} , Itf , tidy , . . - - } y= ¥+1
- - - -• - - - - -

-

→ I ? E
•

i÷÷÷÷÷÷÷
if the limit exists then the sequence converges to L
otherwise {on } diverges .



lim.tofseqeonce.fm
: If him fax) =L and an = fcn) for n -52,3, . . .

/m%:mgan=€÷÷=tExample: discuss convergence of •
•

2 A •
•
•

{÷,}.? and of { 4¥13 an . . . . . .

NII

• Define text .÷s=÷⇒↳=¥⇒.
lim fox) = I
-

4 fox)-2×2+39-70x'+ x
⇒ - { an} - { Is} → It = 27ft - ⇐⇒↳.



Limitless

them Let {on} and {bn} be convergent sequences
with an →A and bn → B . Further let c be a

constant . Then .:÷÷::÷÷:::° him. can
= c. A

° him anlbn =
ALB provided B. to .

n→A

o lim Lan)
"
= AP

,
prowled an

> 0 and PSO .

no



E6
Let's use these sales to compete limit of sequences .

Compute fi:3 327+7
3h

= lion -
n→ a

n2n_t7n-dimY@tHnJn-sD-bni3a3leinngoL2.e
Hn)

= 31(anteing,
'In ) = 3/2



Example
-

3n2 -14
Noo

, you compete lion -

n→ a 5n'+ n-17
'

lion 4 n' 1- 4)fnz
n-soo
-

⇐n2en+z)gnz=
- i -

--

= 31g



linitofseqnence
What about tizz sin ( Mn) ?

we knew Tyn → o
. Does sin (Mn) → sin co) ?

Time If an → L and fad is continuous

at x=L then f-Can ) → fu) .

extra



Sqaeezetheorenr
Some sequences are very

"

messy
" and may

be challenging
to analyze . We can squeeze it

between two

sequences .

het In be the nth decimal digit of a =3 - 14159265 . . .

SO
, 91 = l

, Jez =
4
, Teg = I

, They = 5 , . . . . fox) : I +I
n

•

compete LIE ( ' + ÷) y.io#1 S
H Inn E It In l l l l e a

limo t.am . his" ⇐ an



L@Igo)

E÷÷÷÷÷Ei÷a=n



Example 4.n.n.in

• Compute align, nn.nl = O .
n ! =L - 2.3 . . -

n

Mh I n . n . n . . . N

o het an E bn E Cn with an-s L
and can → 2*1

.

Is bn convergent ?

or Given that land → 0 , does an converge ?

If yes , what is
him an ?
n -so




