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1. Is the series Z (=1 absolutely or conditionally convergent or divergent?

— Inn
Explain. 3]
2. Find the centre,radius and interval of convergence of power series
2 (2 4+ 1)"
n=1
3. Express f (1) = i f(—1)
. Express f (r) = ——— in powers of (x — 1).
P (3z +1)° P
On what interval is the representation valid? 4]
Solutions
Forl)
First ,let’s try abs.convergence i (=1)" = i 1
’ ' “—| Inn “—1Inn
for n > 2 the coef.are positive and since Inn < n
1 1 <1
a, = — > b, = — and Z — = 00 so the series is divergent by Comp.Test.
Inn n —n
For conditionally convergence let’s investigate the sequence {a,} :
1
limit is 0 and {a,} is decreasing = ——
incr.pos.
thus by Alt.Test the original series is cond.convergent
For 2)
i 2z +1)" i 2" +3)"
n=1 n3" a n=1 n3"
) 1 2"
the centre is ¢ = —— and an = o
n n
for the radius2 o 5 ) ) ;
(n41 _ " . n3" _(n \Z - —
a | ()3 o (n+1) 33 asn — 00, so R = 5

and the series is absolutely convergent for x € (¢ — R,c+ R) = (-2,1)
now for z =1

> 3" 1 > 1

we get the series Z —— = Z — = oo—harmonic series
- n 3" n=1 "

for = —2 we get

sl vl

n=1 n3" n=1 n



and it is alt.harmonic series conditionally convergent by Alt.Test,

therefore the original series is cond.covergent at x = —2
and together the series is convergent on [—2, 1)
For 3)
1
set t —1=1 =1+t forx;«é—g
1 B 1 1 1 B
2 2 E ) ﬁ -
(Bz+1) (4 +3t) (1 n Zt)
1 1 3n71 . 00 _— 371,71 1
for —1 < @ < 1,50 =4 <3z —3 <4, and finally —1 <z < L.
s 1 3
usin )"l —— if—1<r<1,forr=="t



