5/H-29 (V) (Syllabus—2015)

2019
( October )

MATHEMATICS
( Honours )
( GHS-51 )

entary Number Theory and

( Elem
Advanced Algebra )

Marks : 75

e . ! full marks
7 for the guestions

Answer five questions, choosing one from each Unit

Answer Elementary Number Theory and Advanced

Algebra in two separate books. ‘

( ELEMENTARY NUMBER THEORY )

note integers) (any five) :
2x5=10

R albe and ged(@ b)#1,

then alc-
then

@i i
ged(n, n+ 2)

(iii) 1f albe
( Turn Over )
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d inte
gers, then
(w1 e by 8.

gcd(a, p?) = _

P)=p and gedp, p?
Where . (b, j2 )= p2
D1is g pﬁme th

, , then
, gcd(a q
@) I pis 5 .( 5 p)= p?
Pla®+1?) ang
th'en Pl(a2_02)
(vii) If o3 s

Pl(b2+cz)

20 (a)
State
5nd prove Eulep,
rs theore
m.

M) If p i
p 1S an odd prim 1+5=__6
€, the

3252, ( T prove that
( (P22 o B
) Show that the set " =612 (mog D) 4
is ©, -7, 10
a y -~

Ccom 1 5’ 1
@ Prove thp gte I‘esidue2,s y'-s3t, 14, -1}
. 2 em
Integer nat n El(mods) modulo 8. 3
) for an
y odd

20D/147 ,

( Continued )

(3)

UNIT=-1

3. (a) State and prove Chinése. reniainder
theorem. : 1+5=6
(p) Um and n are relatively prime positive -
integers, then prove that

p(men) = o(m) () 5
() Solve the linear congruence ‘

6x= 15(mod21) 4
4. (a) let X and y be real__ﬁur-rlberﬁ,’. Then
rove that :
"'[x1+[y1slx+y1Six1+[y1+1 4
2 Mobius inversion
(b) State and prove i
formula. A | 1+4=5
' and t(n) for n= 2600.
(c) Compute o(n) | (.) | : - et
- t if n = ok for some integer
. {d) prove tha * 2
21, then Pro¥e that oln)=3-
ADVANCED ALGEBRA )
g4
5. (a) Define norm subgroup: Give aln+ -
example., L . .
() Prove that o subgrouP ¥ of a group G 1s
nOrm H -‘ ‘..iv‘.y“‘ . e Sy Lo )
| ( Turn Over )
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(@) .

(e)

6. (a)

()

(c)

20D/147

G such that 92 c K

normaj { ’
aij VgEG, then K is

grou ‘
> for g € G, define

T
isg (x) = gxg‘l’ vxe G.
an Automorphism

Multiplication

in
tegral domain
1+3=4

DEﬁne s
N ideal of 4 ring
7 _ - Prov
Z-ggz_l_ggz e that
Let R be a ﬁng A
such that 42 _

1+2=3
. & unj
Q Voo r Unit element

» vq
) Ri €R. Prove that—
, ve;

{ Continued /

(8)

UNIT—IV

7. (a) Prove that a finite integral domain is

© a field.

any non-zero ring homo-

(b) Prove that
to Z is identity.

morphism from Z
cipal ideal domain (PID)?

(c) What is a prin
Is Z[x] a PID? Justify.

(a) Prove that if F is a field, then F[x] is a
Euclidean ring.

(b) Prove that
Baxt+el
is irreducible in Zsg[x]-
(c) Prove that
Zg[x)
<x3 g 1)
is a field.
elements aré there in

Ls[x)
(x3 + x2 + 1)

(d) How many

Justify.
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4

1+4=5

( Turn Over )



Ubs :

et;sW of a vector space

Va, pepDsPace of V
nce sh and u,ve W,
=1ilx, Y, z) 3 ow that the set

,Z)e R '2"‘3y+z=0}

over R. 5+3=8

®) 1f

'U _
and . {x y)e R?) y=2x
then chow ={(x, y)_:e R2| y=3x
' that - -
U @W
=V where

ra
Vec
tor Space

. over the

() Let
t B
={y o
:vn} be a baSiS f a
veg o
e\t:r Space V over
ed uniquq; vector ve V
e .
Vectors jp, YBas a linear

10. (a} ShOW that

déﬁned;by- e
T(x, .

is a; L y’ z)a.JC
INear t"ansfo« Y+z2, Z+x)

a vector Im
Spac ation : .
) 3

20D/147 .

( Conﬁnu&d )-

| VR

(7)

(b)) Llet U and V be vector spaces over
a field F. If T:U—V is a linear

transformation, then show that—

(i) ker(T) is a subspace of U
-one if and “only if

i) T is one ‘
ker(T)={0}» where ker(T) is the
kernel of T. 2+4=6

(c) Consider the linear operator
7:R3 R3
defined by
T(x Y 2)=(2x, 4x -Y,
that T is jnvertible an

2x+3Yy—2)

4 find T7L.

Show 336
+3=

4k k

5 /H—29 v) (Syllabus—2015)
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