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Code No. : 8154 Sub, Code : VMAC 11

M.S¢. (CBCS) DEGREE EXAMINATION,
NOVEMBER 20:24.
Firat Semester

Mathematice — Core
GROUP THEORY

{For those who joined in July 2024 onwards)

Time : Three hours Maximum : 75 marks
PART A — (15 * 1= 15 marks)

Answer ALl questions.

Choaose the correct anawer :

1. If @G isagroup and H is a subgroup of index 2 1n
(¢ then

(a) H 15 a normal subgroup of G
(b) H isabelian in G
¢y aHa+H,Yael

(d) None of these

Let N be a subgroup of 0 and every left coset of
N in 6 is the right coset of N in G which one of
the following ia false?

{a) N is a normal subgroup af G
(bi NaNb=Nab, vYabel

(¢} GIN isa group

(d) Mone of theas

Let @ be a group and O{G)=36. Let H be a
subgroup and O(H)=%. Then H contams a
normal subgroup of order.

{n} Jord {(b) BorT
fo) dor@ (d) Jor9

A group O is solvable if there exist subgroups
G=N,o N, 2.....oN, ={e¢] such that

{a) Each N, is normal in N,
(k) N IN, isabelian
(c) Both (a) and (b) are true

(d) MNone of these

Lot €7 be the group and ¢ is an automorphism of
G.If aeG is of order [I(ujllp-ﬂ. then W#al)=

{a) O b} 1
) o dy @
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If G iz a group of order 99 and H iz a subgroup of
G of order 11 then i(H)=——

(a) 9 (b) 8!

(=) 11 (d) 11!

Product of two odd permutation is

permutation.

) Odd

(b) Ewven

() Both (a) and (k)

(d) MNone of these

Let ae2(G) then

(m) Nia)=0G by Nia) =G

(c) Oz)=P" (d) None of these

LR 1-2.3

IF == = =
”[EEIJ“dﬁ(aalJm"“ﬂ
1" 28 R

& [1 3 E] ) [1 2 3]
! Sl | R -

(c) [3 1 2] (d} [3 g 1]
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11.

1.

14

Sp,. has a P -sylow subgroup of order

VT e (b) P*

) P {d) Nane of thege

Let & be a group and {G) = 72. Then

(a} & must have a non-trivial normal subgroup
(b} @ is simple

{e) {7 is not having any normal subgroup

(d) None of these

The number of P-sylow aubgztmpﬂ in ¢, for a

given prime is of the form
(a) 1+KP (b} 1-KP
@ KP @ 2=

b

Let G be a finite abelian group, Then G is
isomophic to the direct product of ita.

{a) Subgroups
{(¢) Subsets

{b} Normal subgroups
(d} Bvlow subgroups

The Number of non-isomorphic abelian groups of
order P iz

() Fin} by P
ey P id) None of thess
Page 4 Code No. : 8154
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15,

16.

17.

18,

The number of non-isomorphic abelian groups of
order 2° is :

(a) 4 (k) &

ey 7 (d) 1

FART E—{ﬁu-1=ﬂﬂmarkﬁ}

Answer ALL questions, choosing either {a) or (b).
Each answer should not exceed 250 words,

{a) HK isa subgroup of G iff HK = KH .
Or
(b) If ¢ 15 & homomerphism of & into G with

kernel K, then K is a normal subsgroup of
.

{(a) Prove that I{G)=Glz, where J(G) is the
group of inner automorphisms of G and Z is
the conter of G .

Or

(b} Prove that a subgroup of a solvable group is |!
solvable. |

(n} Prove that A, is a normal subgroup of index
ain S, I
O

(b) If O{G)=P?, where P is a prime number
show that @ is abelian. |I

Page & Code No. : 8154

19, () Prove that (k) =1+P+... . P*,

O

(b) If P™iKG), P™'ONG), then prove that &
has a subgroup of order P™ .

20. (n) Suppose that G is the imternal direct product
of Ny, N,, ...N . Then for ¢ #d, prove that
NN, =(e) and if ae N;,be N, then
ab=ba.

Or

(b) If (! and ' are isomorphic abelian groups
then for every integer S, ghow that G{s) and
(s} are isomorphic.

PART C — (5 = &8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)
Each answer should not exceed 600 words,
21. (a) Let ¢ be a homomorphism of G onto (7 with
Kernel K. Prove that G/K =G .

Or

(b) State and prove Cauchy's theorem for abehian
groups.
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22,

23.

{a)

(b

()

(h)

{a)

(b}

(i) Prove that (@) If G is a group then
A(G), the set of automorphismsa of G | is
also a group.

(i) Prove that J(G)=G/z, where J(G) i

the group of inner automorphisms of G
and z 18 the center of G .

Cir

(i} Let G=85 , where nz5, then G for
k=12, ... contains every 3 eycle of S,

{ii} 5, is not solvable for n 2 6.

If P 18 a prime number and P/ONG) then G
has an element of O(G) .

Or

Prove that the number of conjugate classes in
S, 18 B, , the number of partitions of n,

State and prove the second part of Sylow's
thearem. '

O

Prove that S: has a P -sylow subgroup.

Page 7 Code No. : 8154

26. (a) Define the imtegral and external direct
product of normal subgroups and show that
they are womorphic.

Or

{b) Show that every finite abelinn group is the
direct product of cvelie groups,
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Code No. ; 7752 Sub. Code : WMAM 12/
= VMAC 12

M.5c. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2024,

First Semester
Mathemutics — Core

A REAL ANALYSIS — 1

(For those who joined in July 2023 onwards)
Time : Three hours Maximum : 76 marks

PART A — (16 % 1 =15 marks)
Answer ALL questions.
Choose the correct answer ;

1. Absolute  convergence of ¥a,  implies

tn)  Divergence
h)  Convergence
(€} la,| diverges
(dy All



The total variation V,(a,b)=0 if and only if f is
on [a,b]

{a}) Continuous

{b) Constant
{c) Variable
) =

A series zﬂ_ is conditionaly convergent if Eu,,
converges but 3 |a,|

{a) Converges

{b) Conditionaly converges

(e}  Diverges

(d) Bath (a) and (b)

If fand g belongs to R{a) where @~ on [a,5] then
the product fg

{a) Does not belong to Rix)

(h)  Belongs to Ria)

(¢} Both (a) and (b}

d) None

Page 2 Code No. : 7752

Thr-_'_l_eng'lh of the largest subinterval of the
partition p is called as

(o)  modulus of p

(b} morm of p
{€)  abselute value of p
idy Al

1] 1
If a<h, thon Ifdx=———when T S Iﬂi:

exista.

- * b
@ - [fds ® [fdz
(e} 1 ) —f,rd.f

If @ be continuous and f7 on [a,b], then there
exists a point x;, in [ab] such that

fi . - 18
[ Fix) datx) = f(a ) fderix) +

b [
{a) Idﬂlxl by [fib) J daix)
[ Ty
(€ fla)|datx) ) [da(x)
8 fs
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10,

11,

One of the sufficient condition for the existence of
B

the Riemann integral jf{::]ldria —_

[, 5]

{n) fis continuous (b) fi# not continuous
(¢} fis compact ) Al

If feRand a a continuous function on [a.b]
whose derivative @' is Riemann integral on [a,b]

& &

then [ f(x)da(x) jf{:} e} dx .

(a) = (b} =

) < d) =

A function f whose domain is z* x2* is called a —
qumﬂ,

{a) Convergent b} Cauchy

{t} Double (d} Single

The double series 15 said to to the sum

aif lim (S(pq))=u0.

P
{a} Converge by Diverge
{¢) Oscillate d) Al

Page 4 Code No. : 7752

L.

13,

14.

An infinite series of the form a, +iq_{.=—:ﬂ]' is
W]

called

{a) Exponential series

(bj Power series in (z—z,)
(e} Trigonometric series in (2 - z;)
(d) Logarithmic series

If € is the accumulation point of S, then
lim lim [, (x)=

(a) 0
by 1
() -I.Jﬂ ]EE f.ix)

@) limf, ()

A sequence {f,] is said to be on 8 if

there exists a constant M>0 such that
(%)< M| forall x inS and all n

{a) Uniformly bounded
(b} Converge uniformly
(c)  Both (a) and (b)

idy Diverge

Page 5 Code No. : 7752




15.

16,

Lét 3 f(x)=f(x) if each [, is continuous at a

point x, of §, then {is

(a)
(k)
()
(d)

at xy.
Not continuous

Continuous

Diverge

Dseillate

PART B — {5 = 4 = 20 marks)

Answer ALL questions, choosing either (a) or ().

{a)

(b}

Let f be of bounded variation on [, b] Laet
Viz)=Via, x) if a<x<h w{a)=0 on [a. b].
Then prove the following.

(i)  Vis an increasing function on [a, b

(ii}  ¥-{is an increasing function on [a, b]

Or
If £ 18 continuous on [a, b] and if f exists and
15 bounded in the interior, say Ij"{:j]sﬂ for
all x in (o, b) then prove that £is of bounded
variation on [a, b].

Page & Code Nao. : 7752

17.

18.

{a})

(b}

(a)

(b

Aszaume that ce{a,b) f two of the thres

integrals given below exist prove that the
third  also  exists and we  have

j[.l"d.uwil.l"dn:jf elex

Cir
Let @7 on [a,b] if feR(@) on [a b] then
show that |fle Bla) on [ab] and

] b
L'm:} d.c:{x){ < I|I{IH dalx) .

State and prove second fundamental
theorem of integral caleulus.
Lir

Assume that & is continuous and that £* on
[, ] then prove that there exists a point x;
in |, &] such that

] Ty b
[ fx) datx) = fta) [ datx)+ fib) [datx)

Page 7 Code No. : 77562




19, (&) Let a,>0 then show that the product
m(l+a) CONVETEEs i the RETIES
Zn_ CONVEFEES.

Or

{(b) Show that if a series is convergent with sum
5, then it is also (C,1) summable with cesaro
aum 5.
20. {a} Assume that [, — [ uniformly on 5. If each
f, 18 continuous at a point c of &, then prove
that the limit function {2 also continuwous at

8
Cir
(b} State and prove Dirichlet’s test for uniform
COMVETEETICR,

PART C — {5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) ar (h).
21. {a) State and prove Riemann's theorem on
eonditionally convergent series.
e
(b} Let F be of bounded variation on [a, b} and
assume that C e (a.b)then prove that f s of
bounded variation on [a; ¢] and on [¢, b} and
Vilos b) =V {a, cj+ Vileb),

Page 8 Code No. : 7752

22, (a)
(b
23, (a)
ih)

Assume that o/ on [a@,b]. The prove that
the following statement are equivalent.

i feRia) on [ab]

(ii) f satisfies riemann's condition with
regpect n ot & on [a@,b]

() Lif,e)=1(/.e),

Oy
If feRi@) on [ob6] then prove that

ae f{f)on [ab] and
L ]
| fx)date) + [atz)dftx) = f®)atb)
- fla)aa)

Aspume that o is of bounded variation on
[a,b]. Let Vi{x) denote the total variation of
a on [g.x] fo<x=b and al=0 Let f be
defined and bounded on |ab] If fe Rla) on
[a,b] then prove that f e R(V) on [o,b].

Or

Discuss the theorem on change of varable in
a Riemann integreal.

Page 9 Code No. : 77562



24,

23.

(a)

(b)

(a)

(b}

State and prove Merten's theorem.
Or

Assume f hag a continuous derivative of
order n+l1 in some open interval |

containing ¢ Define E {x) for z in I by
X}
fix) =.E%E:—ji-=—c}*+ﬁ'_{:}. Then prove

that B, () =~ [ (x—0" [ inydt
T

State and prove the theorem on Cauchy
condstion for uniform convergence.

e

Diacuss and prove three examples of
sequences of real valued functions.

Page 10 Code No.: 7752
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Code No. : 7753 Sub. Code : WMAM 13/
VMAC 13

M.Se. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2024.

First Semester
Mathematics — Core
ORDINARY DIFFERENTIAL EQUATIONS
{For those who joaned in July 2023 onwirds)
Time ; Three hours

PART A — (15 x 1 = 16 marks)
Answer ALL questions.
Chooee the correct anawer

Maximum : 75 marks

1. The characteristic polynomial of "+ ¥ -2y =0 i8

) rrir+l by r*+r=2

) (rFf+r=2y=0 (@ n.n

Two solutions ¢, @ of Lly]=0 are linearly
dependent iff Wig, g, )= '

() 0 by 1

¢} = (dy 20

The value of the Wronksian 8 — if
@ =cosx and @, = sinx.

() 0 (b) =1

@ 1 (d) 2

The rooté of the characteristic polynomial of the
equation 3™ -y =0 are

@ 0,1, My 01,1
[ T [ 1,1, -1

The real valued solution of ¥+ ¥y =0 i3
{a) ¢ +egx b)) e e’ +c,e
(¢) cieonxteyming  (d) eE+ox”

The particular solution of the equation
¥+ d¥ =CoBX 18

(a) %a’iux {h) % x
1 1
] = (d} 5

Page 2 Code No. : 7753




10,

The linear differential equation L{y)= blz} is said

to be non-homogeneous equation if Er{_.r}
(n) =0 by #0
e @ <0

The n functione @, ..., defined on an interval
I are said to be if the only constants
£y..t, such that e,g(x)+ .. + ¢ ¢, (x)= 0 forall x in
I are the conatants ¢, = ¢, =..=¢, =0,

{a) linearly independent

(b} linearly dependsnt

() cannot say

(d}  both {a) and (b)

The value of the Legendre polynomial plx) is

@) 1 b} O
e} °x (d) «*

The singular point and ts nature of the equation
x:".].'" -Gy +8x'y=0 in
(@) x=0, regular (b} x=10, not regular

(o)  x=1,notregular (d) Noamgulor point
Page 3 Code No. : 7753

1L

12.

13,

14.

L.

A point x, such that a,(x,)=0 is called
point of the equation HD{I}JI""'_" +..a,(x)y=0.

{2} regular (b} particular

{¢)  not regular (d) singular

The origin =, =0 is for the equation
-y -2y=0.

{8} =ingular point (b) regular singular
i) irvegular singular (d) anabytie

The salution of ¥ = ¥* with @{l)=-1 is

&) % b x
© @t

The equation {f +_1;|.r]-d1 +xydy=10 18

{a) exact (b} not exact

{e) can't say (d) both () and (b)

The Lipschitz constant for the function
flx: 7)=4x* + y'ons, |1, |21

) 2 (b) 1

c) 4 (d). 3

Code No. : 7753
[P.T.00]
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PART B — (5 = 4 = 20 marks)
Answer ALL guestions, choosing either (a) or {(b).

16. {a) If ¢, are two solutions of L{y)=0 on an
interval | containing a point x, then prove

that Wig,, @)= " Wip,, g ){x, ).
Or

(b} Compute the solution of the imitial value
problem y' -2y -3y =0; 30)=0, ¥{0)=1. -

17. {a) Let @, .9 be linearly independent
solution of L{y)=0 on an interval I if ¢,,....c,

are any constants them prove thatb
@ =@ +... 70,6, 188 solution.

O

(b) Find the solutiona of ¥" - ' = x.

18 (a) Find the solution @ for the equation

j"——z?yil’[ﬂ-t.l'":ﬂﬂ'], Given ¢ =",
x

ﬁ::'t-

Or

Page B Code No. : 7768

() Verify g =x" @satisfy the equation
oy -T2y +15y=0 [x > l}} and find
my =(x),

19. (a) Prove that Jj{x)= - (x).
Or
k) Calculate the roots of the indimal equation of

:’_}r"'+:y’+[.t' —%]y:l}-

x

90, (a) WVerify whether the equation ¥ = ———— i8

ey +1
axact or nok.
Or
b} State and prove the theorem on Lipachitz
condition.

PART C — (5 = 8 = 40 marks)
Answer ALL the questions, choosing either (a) or (b).
Each answer should not excesed 600 words.
21 {a) Lat o e any solution of
Liy)=¥"+a,¥ +a,¥=0 on an interval I
contaiming x,. The prove that for all x n [,

e e ™™ < ok )| = Qoo ™! where
ool e e F 8-141a o).

Or
Page 6 Code No. : 7753




23.

(h)

(a)

{b)
()

(b)

()

(b)

Prove that two solutions @, @ of L{y)=0

are linearly independent on [ if and only if
Wi, g )= 0 for all xin 7,

Compute  three linearly independent
solutions and the Wronskian for the equation
¥ —4y'=0.

Or
Compute the solution of "'+ 3"+ ' + y=1.
solutions  of

Find two power series

J'"-r.‘“'-l-j:u_
Or

If @, ..¢ are n solutions of Liy)=0

on I prove that they are linearly
independent if and only if Wip,...¢ Xx)=0
for all x in J.

Derive Bessol function of zero order of the
first kind denoted by oJ, .

Or

Solve the BEuler equation of a* order
™ gty ay=0,

Page 7 Code No. : 7753

26,

(a)

{b)

For the problems given compute the first
four approximations g, s iy,

i y=x'ey?, vo)=0
(i} »¥'=1+xy, {0)=1.

Or

Verify whether the given aquations are exact
or miod: if exact solve

W (r+y)des+(x—y)dy=0

(i} cosxcos® yodx-sinxasinZydy = 0.

Pape 8 Code No. ;: 7753
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Code No. ;: 8156

Time : Three hours

Reg Nout oo e
|

Sub. Code : VMAE 13
M.Se. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2024, :
First Bemeater |
Muthematics '
Elective — MATHEMATICAL STATISTICS i
(For those who joined in July 2024 onwards) I
Maximum ; 75 mnrhﬂ-‘l
PART A — (15 % 1 = 15 marks) |
Answer ALL tuestions. |
Choose the correct nnswer | |

A function which nssigns to each element C in £
one and only one renl number XiC) 18 called

{n) Mean (b} Varance
(e} Random variable (d) Sample

M
The probability of the null sot 15 — ‘

{m} 0 thy 1
e 2 {d) =

The probahility of n set and the probability of its
complement ja

{a) 0 thy =1

o) 3 (dy 1

The value of P(C, /() e
(a) =1 {b) O
e} 1 (d)

The margingl pdf of ¥, given X, =2 in
continoous case is

Ta} I:.f{'r]' -‘:I]d:].

®) [ fle, x) dy,
O [ feldy @ [fin)dn

If the mygf of n binomial distribution X ie
(2/3+1/3¢'] then the mean of X is

fa) 2 (B) 2/3
(v I T (d) 43
The mean of the gamma distribution is
(a} a b g
(o) eaf (d) 2a
Page 2 Code No. : 8156




10.

1L

12

If X has the pdf f(x)=1/42""? 0cX<o, 0 |

elaswhers then X ia -
() (1) by x%(2)

(2} %) 4

The Jacohinn of x, =1, (y,, ¥,), ¥y = wy(y,, 35) ia
() ﬂ-"l-'l 13.‘": Eﬁa:l k) _L.,....I. E‘!?.E'«l

iy Gy, fx Gy oy, Ay By
|:'¢_] B:l &cl _Er'l &EE {d! ayl &tl a.'ﬂ'l-ﬁ"
hy Sy Oy Oy © Oxy dvy Oyl
The distribution Wis iV is
¥r),
(a) n{d, 1) by nil, n)
() m*(0, 1) ) m(l, 1)
The test atatie for mean ia
@ Xin b XN
© 2 @ o
The value of (¢ is if

flx)=cx(l - 203, D<x<l, zoro olsewhere is a beta
pd.f

(m) -20 ) 24
(¢) 32 (@ 23
Page 3 Code No. : 8156

13,

14.

1.

16,

Let the distribution fupction F,(x) of the random
variable ¥, defined upon n a positive integer. If
F'['l"'] is B ‘distribution fonction and il

im, ., F,(¥)= for all ¥ then the.
rurﬂi&m variable ¥, 18 paid to hove a hinuting
distribution.

(a} Flv) (b  Fitr)

() Fin) @) Fo

If P (if lim, ¥, =¢) = Y, <e.
{a) O (b -1

(e} 1 {d) =

The mean X, of a random sample converges with
probability 1 to the mean & then this form fe
called strong law of
{m) small numbors
{e) weak numbers

PART B — (5 * 4 = 20 marks)

(b} large numbers
{d) convergence

Answer ALL questions, choosing either (n) or (b)),

{n} If € and C; are subsets of C such that
C, =y then prove that P{C, )< P(C,).

O
{b) Let flx)}=1/3, x=-1 & 1 szero elsowhers.
Find the distribution function of X,

Page 4 Code No, ;: 8156
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17.

15,

19

L

{b)

[}

i)

{m)

ih)

If the mgf of a random variohla X is
M) = e*™ then find P(x=3).

Oir
Liot the continuous type of random variable X

and Y have the joint pdE flx y)=¢",

D<x<y<o 0 olse whers, Find m.gf and
mean.

If the random variable X is nls, o), o* >0
then show that the random varinble
W s (X - p)la s 2(0,1),

O
Derive the mean and variance of & gamma
di=tribution,

Let the stochustic random variables X, and
X. have the same pdf flx}==x/8,
x =12 30, elsewhere
Find !
) Pr(X,=2X,=3)
ﬂ:} pr{-xl ¥ Hl=3}|

Or

Let X be the mean of the rmdum sample size
& from a normal distribution with mean 0 and

varianée 125, Dutermine ¢ so  that
Pr(X <e)=0.90,
Page o

Code No. : 8156

20, (w)

-.-\

Lot F, (u) denote the distribution foncetion of a

rondom  varmmble JU* whose diﬂ-?-ﬂhuﬂqn

. depends upon the positive integer n. Let U/

(b}

converge stochastically w the positive

tometant ¢ and loet Pe(l'n <0)}=0 for every 2.
Prove that the random variable U, converge
etochastioally to +fc .

Lir

let X - be ¥
Pr{40 < X < 60).

(B)  Approximate

PART € — (5= 8 =40 marks)

Answer ALL guestions, choosing either {a) or (b).

21, {a) State and prove Chebyshev's inequality,

Or

(b} Let X and ¥ hoave the pdf [flx, vl=x+y

D<x<1, D<y<] 0elsewhere. Find El'gn"]

Puge 6 Code No. ; 8156




(i)

LD

Lat the random variablez X and Y have the
joint  pdf  flx, ¥)=x+y 0 cl=ewhore.
Compute the correlstion coefficient of X and
¥.
Oy

If A, and X, are stochastically independent
random varinhles m!'_h m.gf filz,) and fl=;)
then Lot M{1,,t,) denote the m.gf of the

distribution. Then prove that X, and X, are

n.!.nchqnﬁua]];r independent if and -nﬁ];l' if
Mty )= M1, D)MI0, 1),

Find the m.g.f of a normal distribution.

Or

Let the random varinble X have podd
fix)=1, Dexel, O slsewhere. Let X, and
X, denote random sample from the
distribution. The joint p.df of X, and X, is
(X X;)=  Fflx) fixy)=1. Consider two
random varmbles Yi=X + XJ and
Y, = X, - X, then find the joint p.d.f. of ¥; and
g

Page 7 Code No. : 8156

24.

5.

{a)

Prove that ¢

: o
M X is n[,u. TJ

o (1) X is ¥*(n—1) and

th)
()

Ib)

a

{i X and & are
independent.

O
Derive student's ‘t' distribution.

stochantically

Btate and prove Central Lmit theorem,
::h'. .

Let F.(y) denote the distribution function of a

random  variable Y, whoss distribution

depends upon the positive integer n. Let ¢
denote a constant which does not depend upon
#n. Prove that the random wariable ¥

eonverges stochastically to the constant ¢ if
and only if for overy &3>0 the

lim, . Pe(Y, -l <e)=1.
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(8 pnges} Reg. No.: ... S, T 2. Areduced fraction is a rational number with

@) flab)=1 (b) {a.b)=1
Code No. : 7758 Sub. Code : WMAE 15/ :
VMAE 15 () (a=Li=1 (d) (abi=1ilecl
M.Sc, (CBCS) DEGREE EXAMINATION, 3. If(ab)=1 then {a+b,a’ - ab+4?) ia
N ]
OVEMBER 8024 {a} eaither 1ar2 (b} either 1 o 3
First Semoster o ¥ 4

Mathematics — Copa

. 4. A real or complex valued function defined on the
Elective — I1 - ANALYTIC NUMBER THEORY

positive integers are called function,
(Far those who joined in July 2024 onwarda) (4) - ArfEhiretia (b} Logarithmic
Time : Three hours Maximum : 75 marks & Constint ) Puler
PARTA —(16%x 1 =15 marke)
6. If{m,n}=1 then #lmn) =
Answer ALL quéestions,
Choose the correct answer - @ #m) +¢(n) (b) #m) - i)
€}  ¢n)—gim) (d)  @imhHn)

I.  Given anv two integers a and & For a common

divisor o of @ and b of the form where .
2yed, 6. The arithmetical function Iin)=
i =3% p et e Ti_J1 #n=0
) nﬁy ® Gt @) [u] {I] =1 (b} [n]
€ CG=ay+hs o) g+ by © 1vnz1 (d) " infinity
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11,

If [ is multiplicative then fil)=

(a) 0 (hy 1
@ -1 (@ infinity
Atn) =
(&) 1 (b) [a(n}
& - {d) +1
A multiplicative  function s completely
multiplicative if
(ay f'(n)= pln)fin)vn e
by f7'(n)= pln)f(n)¥nzl
€)  f'n)=pin)fin)¥nz1
() fn) < puln)fin)¥nzl
Average order of o, (1) is
in) “;u (b ”lﬁg
() ITE (d) %
Page 3 Code No. : 7758
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12,

13,

14.

The sét of lattice points vizible from the origin has
density

L]

Iy b a®

X

! i
(e 5 id) G

1
H:%Mﬂ}—
(a) 1 (B) O
(2) infinity (d) none of these
wix)=
@ P uin) (b) 3 A(n)

LEX AL
(e} 3 aln) (d) ¥ én)
Fﬂrmxalkzy;F:

pix P

fa) logx+ (K1) ib) xlogx+Chx)
(e} xlogx+CHx) (d) logx+Oix)

Page 4 Code No. : 7758
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15. Theaeries E-:i

{a}
(b}
(c)
(d)

nal P
CONVETEes
diverges
either convergea or diverges

TECFIbE

PART B — (6 x 4 = 20 marks)

Answer ALL questions, choosing either (a) or (h).

16. (a)
(b}
17. {a)
(b}

let m=gx+by and n=cx+dy where
ad = bc = 1 prove that (m,.n)={x,¥).

O
State and prove divielon algorithm,

If n=1 then Z,.u{d}=[%]=[:} :; ::l
olln
Or

Define Mangolt funection »(n). Also prove
that 1.:.:;:1:2,«:::} ifnz1l.
o

Page & Code No. : 7758

18.

14

(a)

(b)

(o)

(b

Define Mobiua function. Is mobios function 1s
multiplicative or completely multiplicative?
Jusgtify vour answer.

i

Azzume that /18 multiplicative. Prove that
(i f'(n)=gin)f(n) where n is square free

@ = f - fe*), for every price
B

Deduce the following by
uging Euler's summation formula
E LR l14.1\31 x+ A= G{IEEI] . where 4 is
e ¥ 2 x
m comatant.

O

State and prove Fuler summation formula.

If oo fog and Hix)=3 hin),

Fix)=Y f(n) and G(x) =¥ gin) then
ugy

ney
H(x) =S f(n) G[F-J 4 Zg(ﬂf[i] :
nEr . uLy n

Or
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(by For nz1, then n prime p, satizfies the
inequality

%ni&g R S .'r_?..[nlngn +n]u:gE] .
2

PART C — (5 = 8 = 40 marks)
Answer ALL questions, choosing etther {a) or (b)
21. (a) (1) State and prove Euchdean algorithm.
(i} Prove that n* +4 is composite if n>1.
Or
(b} State and prove fundamental theorem of
Arithmetic,

23 (a) W nz1 then ﬁn}-zﬁmﬁ_
{ir 1

Or
B ) dmna)= ﬁm}ﬁn)[fd—i] ifd = (m, ),

() ¢(mn)=¢(mln) f (mni=1.

23. (@) Prove that if f and g are multiplicative o i
their dirichlet product. Also, prove that if
both g and f+*g are multiplicative then [ is
multiplicative,

Or

(b} State and prove generalized Mobiur inversion
formula.

Page 7 Code No. : 7768

24.

25,

(n} For all xz21, prove that
Ed{n}= xlogx + (2(-1))x +EI|:-|.|"E]| whera C is

Fuler's constant.

Or
{b) Forall x=1 and 2=0, & =1, Prove that

{1 z-:r.liu} 3 %g{ﬂ}x’ + 0z log x)

Lh

o L0 )
{11} gﬂﬂ{u]——-—ﬂ” =" where

B =maxf{l, a).
{a) State and prove Legendre identity,
r
(bi  The following are equivalent

) me{x}lnn =

¥ i r

Gy Emi® o

-

(i} I:imPE:l_

T
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