Note:
1. IfY|(—=1D)"a, | is converge then ),(—1)"a,, is converge

If .(—=1)"a,, is diverge then ),|(—1)"a,, | is also diverge

The Absolutely & Conditional Convergence:

1. IfY(—1)"a, is convergence .this series is called Absolutely Convergent if )|(—1)"a,, |
1s converge.

2. If).,(—1)"a, is convergence and ),|(—1)"a,, | is divergence then
Y.(—1)"a, is called Conditional Convergent

1. Z,‘f:(,(—l)"% is conv. but ), ‘(_111) ‘ = Zf{’z(,% is diverge

Z,?:o(—l)"% is Conditionally Convergent

2 — Z;‘fzo(—l)"ﬁ is divergence because lim —— =1 # 0

n-oo n+1



Power Series :

This has the form Y5, a,(x — h)"® =a,;(x — h) +a,(x —h)*+ az(x —h)3......

To study these series we find the interval of x for absolute convergence by using the
ratio test .

EX: Find the interval of absolute convergence of :

. ann
1' Zn=0(_1) (Zn)'
Using ratio test lim [ < 1
n—oo an
. x?nt2 (2n)! L x?
AI—I& (2n+2)! © x2n <1 _Al—l;go (2n+2)(2n+1) <1

=0<1 for every value of x

. Interval of conv.is o0 > x > —o0



(x+5)"

Z?lo=0 3n 411
Using ratio test lim [ < 1
n—oo an
: nt1 (x+5)M1 4n _ 1 |§ |
rlll—{go 3 4n+l " T 3N (x45)n <1 rlll—glo 4(x+ o) | <1
- -1<%(x+5) <1
o x+5< 2
3 3

19 ~11 .
Y <x< e radius of conv. R=4/3



DEFINITIONS Taylor Series, Maclaurin Series

Let f be a function with derivatives of all orders throughout some interval con-
taining a as an interior point. Then the Taylor series generated by fatx = a is

(k) "
Ef 2« ~ af = fla) + f@)x - a) + 52— oy
(n)
+ - f n( )(x —a)" +
The Maclaurin series generated by f is
(k) " 0 (n) 0
Zf xt = fo) + frow+ P s B0

the Taylor series generated by fatx = 0.



EXAMPLE 1 Finding a Taylor Series

Find the Taylor series generated by f(x) = 1/x at a = 2. Where, if anywhere, does the
series converge to 1/x?

Solution We need to find f(2), f'(2), f"(2)..... Taking derivatives we get
fx) = x7, f2) =27 =1,
Fx) = —x 2. FI2Y = —
ix) = 21%72, f;(!z) =273 = é
f(x) = =31x74, f";(!Z) = —2—l4.

f™2) (=1

n'! _ 2ﬂ+| =

fP(x) = (—1)y"nx— D,



The Taylor series 1s

, f'2) )
f@) + FYr—2) % S — 2 oo 7= m— 2 4o
1 =2 (x — 2)° (x — 2)
_5- 22 + 23 _...+(_1)ﬂ 2n+l Ll
This is a geometric series with first term 1/2 and ratior = —(x — 2)/2. It converges ab-
solutely for |[x — 2| < 2 and its sum is
1/2 1 |

1+(x—2)/2:2+(x—2):x'



