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NJ-1355
B.Sc. (Part-III) Examination,
Mar.-Apr., 2023
MATHEMATICS
Paper - II
(Abstract Algebra)
- Time Allowed : Three Hours
Maximum Marks : 50

" Minimum Pass Marks : 17
die ;. uds W ¥ fERl & 9t 6 3R AR @l weAt
& 36 T 2 |
Note : Answer any two parts from each question. All

questions carry equal marks.
gorg-1 / UNIT-I
Q. 1. (a) aft G s wgg &, f, G & U WHIRar & 3R
N, G &I U J™Id 30 T & a8 Rig SR
& f(N), G &1 v AR IFE &l
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Let G be 3 group. f is a automorphism in G ‘ 3 . (3)
is a normal subgfoup of G. Then prow. ‘ | | Freve that every homomarphic image of 2
andNis 2 e
| ring R is isomorphic to a quotient ring.
| subgroup of G. .,
that f(N) be @ norma
(b) Ris R & a7 F = aguel @1 @ F(x)
f5 G Ud T & Z 3901 &% & 3k 7
(o) 7 AT :
| TS i aer @ 2

%aﬁuélﬁmaﬁm%ema

Prove that the ring of polynomials F(x) in a
e 2l

field F is a eucledian ring.
G
Let G be a group with centre Z and 7 is

(c) Rz BRI B s e T Qo % e

cyclic. Then prove that G be definitely cyclic. W TS ARYA & gl

() e PR 5 6 W G ® Ty W

Prove that every abelian group in a ring of

W Jd T /il gl integers is a module.
Prove that the conjugate relation is an . $PE-III / UNIT-III
equivalence relation in a group G. Q.3 (a) iz B 5 il sl wfe V(F) & o
FOE-11 / UNIT-IT . R® Jrwga W a1V a1 v Jwei
Q2 () Rz 3R B T R @ R TR @ & e v wi ey et
s fodh o am & qraed A .
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(4) _ _ (5)

i) apeW=>a-peW Find co-ordinate vector of o = (4, -3, 2) with

i) acFoeW=aneWw respect to S = (1, 1, 1), (1, 1, 0), (1, 0, O}

which is a subset of vector space V,(R).
Prove that a non empty subset W of a vector

FBE-IV | UNIT-IV
space V(F) is a subspace of V if and only if : Q4 (a) iz SRR 5 UF)  V(F) 3 R TR
() .BEW=a-peW a%e&a%srw&uma%‘rwmnﬁa@ﬁr

&l

i) aeF,a e W=aneW

Prove that the kernel of a homomorphism
(b) ey fb wfwr (2, 1, 4), (1, -1, 2), 3, 1, -2)
from U(F) into V(F) is a subspace of U(F).

Show that the vectors (2, 1, 4), (1, -1, 2), g

(3, 1, =2) form a basis of R3. fx, y, 2) = (y, 2) & @2gd o5 f O {aw

FOIROT 2l
(c) wfw wmfe V,(R) & 3wead S = {(1, 1, 1),
If f: V4(F) — V,(F) be defined by
(1,1,0), (1,0, 0)} & W &ew « = (4, -3, 2) v 2= 02

@ Fw T Bl then show that f is a linear transformation.
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(6) S Y
(¢) oo D TR £ Vy(R) - V4(R) S 39

geR IR¥NT & 5 f(a, b) = (@ + b, a — b, b)
¥ a beRAfa ®RE I, T Iafe
ve Al §a SR

Alinear mapping f : V,(R) — V;(R) is defined
byf(a,b)=(a+b,a—b,b) & a, b € Rthen
find the range, order, null space and nulity

of f.
38—V / UNIT-V
Q.5 (a) 9% o @ B 6 IR PR TR V(F) #
@ A wige & o FrafeRaa @ Rig S -
o B + o~ B = 2 + 218"
If « and (3 are two vectors in inner product
space V(F), then prove that :
o+ 1 + o~ B = 2] + 28?
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(c)
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wH-RHC & TS wmn @ sdm B V,(F)
& MR {(1,0, 1), (1,0, -1), (0, 3, 4)} ¥ &
T D R W S|

Applying the Gram-Schmidt orthogonalization
process to obtain an orthonormal basis from
the basis {(1, 0, 1), (1, 0, —1), (0, 3. 4)}-
ot V(F) x ¥ SgR &1 ve WY we €,
el 3R UMGE P w9 ¥ oRwNd
(p.q)= j; p(x)-g(x)dx &l p = p(x), 9 =
q(x) € V a9 p(x) =x + 2, q(x)fx2—2x—3

¥ R e s AR

M. (p. Q)
@i liell
@iii) - iall
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(8)
If V(F) is a vector space of Polynomials in ¢
and the inner product in V(F) is defined py .
1
(p,q): ,[o P(x)-q(x)dx where p = p(x), q =
q(x) € V then find the following for p(X) = x +

2,q(X) = X% - 2x - 3

(i) (p, Q)
(i) el
(i) |lall
NJ-1355 | 1,060
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