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B.Sc. (Part-III) Examination, 2021

Note :

J-237

MATHEMATICS
Paper - Il
(Abstract Algebra)
Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

Teft wee 3rard §1 9A® /g & feeal &
B B Dol A T & 3B T g
All questions are compulsory. Answer any two
parts from each question/unit. All questions carry
equal marks.
gbis-1 / UNIT-I
(a) AT G U g &1 9 g T G & v Ffdad
Haga ¢, a9 it T, 0 G — G 3 Ty(x)
=gxg™", ¥ x € G & gRI uRWa &, G &t
e W 7l R Pl
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(b)

(c)

(2)

Let G be a group and g be a fixed element of
G. Then prove that the mapping Tg G- G
defined by Ty(x) = gxg™!, ¥+ x € G is an
automorphism of G.

T G U6 9 &, f, G & U wWiaiRkar & N,
G & ' W R 8 Rig oot
f(N), G @I U JIHFI IUHE &

Let G be a group f an automorphism of G, N
a normal subgroup of G. Prove that f(N) is a
normal subgroup of G.

7M1 G U6 URfAd 3H-ameet g & sk
p | OG) 3= p T IWsd = 2, a9 g
Do G ¥ U 31aad a & IRAT 59 TR &
& O(a) = p.

If G is a finite group, p is a prime number and
p | O(G), then prove that G has an element

such that O(a) = p.
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(3)
gpre-II / UNIT-II

I ¢ TF 90d R & vh 9e g R' # 0 aad
TERar g, @ Rg oifse 6
(i) ¢(0)=0"3w= 0 3R O g@di R 3R R’

B HAM: Asd TAHDT |
(i) o¢(-a)=-¢(a)VaeR
If $ be a ring homomorphism from R onto R’
then prove that :
(i) ¢(0) = 0" where O and O' are additive
identities of rings R and R' respectively.
(i) ¢(-a)=—¢(a)VaeR
frg s 5 te aorr & & UroTaterdt @
wifrs v e & 2
Prove that the intersection of two ideals of a

ring is an ideal.
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(c)

(a)

(b)

(4)
g o 6 vh T B IS T ae3,

I B TGRS fdfew 2l
Prove that every quotient ring of a ring is
homomorphic image of the ring.

$ors-11I / UNIT-III
g oo 6 v dfewr wafe V(F) &1 w6
3R Iwgead W, dfeer usmite 8 afe sk
Had e
M a,peWsRabeF=an+bpeW
Prove that a non-empty subset W of vector
space is a vector subspace if and only if :
Y o,peWanda,beF =an+bpeW
Sita difore 6 afew (2, 3, 1), (-1, 4, -2) &
(1, 18, —4) & @A V,(R) # Wasa: W@

2 Ul Ra= ?
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(c)

(a)

(3)

Examine whether the set of vectors (2, 3, 1),
(-1, 4, =2) and (1, 18, —4) is linearly
independent or dependent in V4(R) ?
a6 V(F) v oRRfta fafa afewr wfie 2
fomrer W v aRfira foiar swafie 21 aa fae
ifoe e :
frm = R v - R w
Let V(F) be a finite dimensional vector space
and also let W be a finite dimensional vector
subspace of V(F). Then prove that :
dim%:dimV—dimW
gBR-IV / UNIT-IV
7M1 6 & F = U vd Vv wfeer afte @ sik
f:U— V Has slafkmo & o fag difse
%
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(6)
(i) fd =R A I f = {f(x) : x € U} |fre
V & 3U |fe &l
(i) f ubar & ot 3R Baa afg e f = {0}
Let U and V be two vector spaces over field
F and let f : U — V be a linear mapping.
Then prove that :
(i)  The range of f, namely I f = {f(x) : x € U}
is a subspace of V.

(i) f is one-one if and only if ker f = {0}

Tefge fo FrafoRed st A faao i &

1 -1 4
A=3 2 1
2 1 A

Show that the matrix A is diagonalizable

where :
1 1 4
A=(3 2 -1
2 1 -1
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(7)

(c) = Mass wuRor & ford s g s

Jeamud et T @ Vy — Vg
T(e,) = e, — e,
T(e,) = 2e, + €5
T(ez) = e, +e,+ e,
Verify Rank-nullity theorem for linear
transformation T : V5 — V3 :
T(e,) = e, — e,
T(e,) = 2e, + €5
T(e;) = e, +e,+ e,
gbiR-V / UNIT-V

IE V, F R 06 =R PH A &
u, v eV a g aifae &:

(wv)|<[ul v

If V be an inner product space over F and u,

v € V then prove that :
()] <[ullM
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(8)

(b) T x 3R y IRATaS =R o T H e

& i x| =|y| @ Rz difse 6 x +y
Td X — y dfed B gl

If x and y are vectors in a real inner product
space and if |x|=|y| then prove that x +y

and x — y are orthogonal.

W & W wRfd Tig =R P
9T Ue TR @ilgd SMUR I 7
Show that every finite dimensional inner

product space has an orthonormal basis.
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