< .
EASTERN UNIVERSITY, SRI LANK;;\ by )
DEPARTMENT OF MATHEMATICS
FIRST YEAR EXAMINATION IN SCIENCE - 2013/2014
SECOND SEMESTER - (APRIL/MAY, 2016)

PM 107 - THEORY OF SERIES

(PROPER & REPEAT)

Answer All Questions Time Allowed: 2 Hours

QL. (a) Define what is meant by saying the infinite series of real numbers
o0

Zan is convergend. [10 Marks]

n=1

Let a, = 1/((4n — 1)(4n + 3)] for all n € N, and let s, = a, + as +
-+ ay. Express a,, in partial fractions and hence, or otherwise,

‘%how that
1 1
Sp = TS e
12 (4n+3)
Deduce that
o0 1
“~ (4n —1)(4n + 3)
converges and find its sum. (40 Marks|

20 oo
(b) Let Z @, and Z b, be two series of non negative real numbers
quch tlmt iy, < A bn forall n € N dnd for some number X > (.

Prove that if Z b, converges, then Z @ also converges. Using

n=1 Rl
the result, or otherwise, determine the convergence of the saties

given by

Inn
e 2n —1°

[50 Marks]
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Q2. (a) Deline what it means to say that a series of real numbers is
(i) absolutely convergent ;

(ii) conditionally convergend.

20 Ma:ksf

0 o w]
(b} Let E a, be a series of real numbers. Prove that if E || con

n=1 n=1
o0

verges so0 does E a,. Making use of the result, or otherwis,
n=1L

determine the convergence of the following series

i(_l)n..l.lsm? (i)

n=1

(¢) State the theorem of Alternating Series Test.

Use the theorem, to decide whether the following series converg

or diverge
i ((nz - 1)?)
Z sin —— ).
T

=1

(30 Marks
Q3. Let a real-valued function f be continuous, decreasing and positive o
[1,0¢). Prove that the sequences (s,) and (/,,) given by

si= )+ J@) 4o+ J) = 3 [(h)

T
Tii= / flialde, n=1,28.....,
J1

are either both convergent or both divergent. [70 Mar

Using the result, or otherwise, prove that

T o= ] (m+2)
—< Y < = :
4 ) rre=1 n2 T1 4 F}
(30 Marks
B . = (z=2)7 . .
Q4. (a) For the power series E - -, find the interval and radiusd
T

n=1
convergence.

[30 Mark



"’ Show that -

o0

n=1

Using the result and the Abel's theorem, show that

111
Tl o Loml o = B
" 5tg~a™"

Zzﬂ = z if and only if Z&?n = and Z!}n

(s ol

Inz ="Z(~1)”’"1@ for je -1}« L
n

[40 Marks]

(1) Let Zn = Tp + iy, for all n € N and let z = x + 1y. Prove that

(20 Marks]

(ii) Prove that if the series of complex numbers--'z 2, converges, then

=l

Hime ga] =0
—+o0

ook ok & ok ok ok ok

[10 Marks]



