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EASTERN UNIVERSITY, SRI LANKA
DEPARTMEI{T QF' MATHEMATIAg

FIR-ST EXAMINATION IN SCIENCE .2OO8 /2OO9
SECOND SEMESTER (Oct./Nov., 2010)

MT 107 - THEORY OF SERIES

(PROPER & REPEAT)

Answer all Questions Tilne: Two hours

1. (a) Define rvhat is meant by the convergenii or clivergent of an infinite series of rml

numbers f o,,. Consider the serics I o, whose n'n terrn is

/1 L\, rtn (n+r) Irar I :--i--- I.
\ t 

_r 
',("+rl /

Show that the series )] o," converges and find its sum.'
2:1

A no, ^'"orv condirion tor r srri", )_ o, ro.onv^r8. is tlrcl 
.lirn 

q,:0.

I: ir rrup rhrr. ir j. a sllffi,ienl c^ndilion loi tl," conv rg n," ol Io,,l
r=1

Justify youl answer.

Provc Lhat il .,1 + (r2 + ol] + . . . converges Lo aj LLen

j'", " , f;,",-,,r+ jror -n,r ,

converSes,

(l')

(")



2. (a) Lct la,, ancl ! 0,, be two serics of non-Degalive real numbe$ such that
n:1

i. a,,:! 4t.,,, for all n e N and sone positivc real nrrmber A, and

rr. )- ,,, .onv^rg^s

Then shorv Lhat ! o,, converges.
,=1

(U) i. Il I o,, ancl f 6,, are rcal scrics of non-negaiive terns such that
n:1

...,^ .1,., s
^ 

._ ,, , " - t.2. . ,'nJ it lt. i- .onvcrb^,r. rlI n pr.vc rhir

f o,, 
",o,'n,r*"".

iL It Lo., is i, cotLvcrgcri s,rrics ol non-negntive Lcrn]s, then shos'th:tt

.a '/4.,) _ co vcrA.s,

(.) j. lf tha scLins ln" is alxdlutely corl,crgent and the sequence {ir,'} is

I our'1.1. llrn t,rut, ll,iri Ln,4 r.j,l'solul^l\,u,r'1gaIl.

ii. II we replace absolutcly cl=rivergent by convergent what happen to the

result of Lhe abovc part? Jus[ify your answer.

3. 11' 1.,t) o"l' a !i\"n ,ri, vrtlr rcrlrclu^Jtnrms 'nl.l"llnn

- l4.l n ^ n..t-,t,.
2

t. l-flii Lo,, l. u . on\^rs^nr rr.'l ..rios ,'nJ [/."] te a r.:,1 s q',an'1 ol

Lound.,l viriJtior,. ln.n I'rJve rhJ !o,b,, i-.on".rgcn'

Then show that

i. if ! o", is conclition:rliv convcrgenl, theD boih )]?" and ! C' rliverge.
n:1 ,:l n=1

r'. ,tf 1,.. ron\"r6ns rlrnn L,o't' f 1,. JnLl I4"corverseAnd
n=1 n=l

\_.., _ \-.. s'^
1,!'t 1,ti /, r"

(b) Defrne the |.jfi sequcnrc ol l)aLndcd lariatiotr.



ii. In part (i), if the sequence {0,} of real rumbers is bounded, what happens

to the result oI that part? Justify your answer.

irt. tl )0,. ii a .onvprg^nr r"arse i". snd {6,} is a mono

real sequence, then show that I o"b, is con

A. (a) Let ! z" be a series ol complex numbers.

(b)

(")

(1-)
?.1

' .?
u. Shok'hcr l-;-- - ., | ,, . . . .on'.' g"s 

" 
he.. z e E . l,/R4rt >

11 '-' \r r '/

Hence find the sum of the series.

Stat€ Lhe comparison test for series of complex numbers.
S r. + r111- n,1

Henre ' h" k wl e, hFr I hp spries )_ -+- .onv.rgc' or oivergo..

Let /(z) : ln(l + z) where the branch which has the value zero when z : 0 is

considercd.

i. Expand /(z) in a Taylor $eries about z:0.
ii. Determine the region of conr,ergence for the series in part (i).

ii. Droord ln /' ' ') ,n a Tavtor s.rics roo.rt ^ : 0.' \1-..i

l

1 1 rED .",.


