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sECoNp SEMESTER _ (ApRrL/Mav, z-iq-
PM 107 - THEORY OF SERIES

(PROPER & REPEAT)

All Questions Time Allowed: 2 Horrrs

(at D+tinp ql,ar is m"rrr bJ sa\ingLhei!finiresp"jnsolrpal numoer,

la^ is conaergent.

Lpt o"- t,,,l{n - Illa/]- J.l tbr all n t N. onrj lnr 
"n 

_ or _ oz _
. . . - {rr. LXDre(b u. rn parrial {rdrl inns and henrp. or or hcr,,,. i.c,
show that

-'' t2 \4n . 3J 
'

Deduce thai,

Sr
i:,q, l)r4,/ -Jl

converges and fiDd its sum.

[10 Marksj

[40 Marksl

) Let I a, ana I A" be t\r-o sedes of non negative real numbers
r=1

such that o, 1,f f" f". all n e N anrl-for sorne aumbcr 1l > 0.
Pcore rbar ilf 6" ronyolgq5. ,fr^" f)" .Jso.onvereps. I sjng
the^re"ulr. or lttorwj,e. dor.rmin, ,i'"'"onu",g-n"o ol uhe sqrie"
FVen by

f. rnn
tz2nr-1'

[50 Marksl



Q2. (a) Deline.'what it means to sav Lhat a sedes of real nrrnlbers is

(i) absoluLelE conue.rgenl ;

(i,) @n.rlitionalLlt conoergp-tlL.

120

(b) Le| ! o" be a series of reai numbers. Prore that if I a,

v.rsF- .o doe I o, . \la\r rq u-n ol rl,c ".s'r r.
n:l

determine 1he convcrgexce of the iollowi g series

- ./r\
Ltt -in I I\r)

tr) State the theorctl] al Altematihg Set"les Test.

ot'

[40

I10
Use the thcorcm. to decidc whelhcr the fblloring series con
or rliverge

i,''1"' '':)z--'\ ,, I

130 MaI

Q3. Lei, a re: -\,alued lilnction / be rcntinuous. decreasing and posili\.e

11.rc). Prove Lhat the scquenccs (s,,) and (1,) given by

s" :: /(1) +/(2) +. . +/(",) : I/(ft),
1.:. I t\"),t, t,. t,23,..

,tt

are either both converB€t{, or l)oth divcrgent-

Using thc resdt, or othcrwisc, lr:q\,e that

r_i.1 .trlrlI t-,n'!-l 1

[30

$ t'-zr"
2n' lind the interval rlnd radirlsQ4. (a) For ihe powcr sedes

collvergeltce.

130 Mar



Show that

lnr-f 1- llr r" - rr. lor 1; - lj. L

=
Usillg the result and the Abel's thcorem, show that

rn2 1-l-.1 -1.
[40 Marks]

Let zn : )x^ :, ;0. for all tr € N aDd let z = u + iy. Prove that

f z.=: ilandonl5 ilf r, - r,nd!r,-v
n=1

l2o Marksl

Prcve that if the scries of complex numbers I z, converges, thcn

lim lz"l : 6.

f10 Marksl


