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B. A. (Part - lll) Examination, 2022

Time : Three Hours]

(Old/New Course)
Mathematics
Paper Second
(Abstract Algebra)

[Maximum Marks:50
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Attempt any two parts of each question. All
questions carry equal marks.
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Define centre of a Group. Prove thatif - is a
group of order P", where Pis a prime number
and nis a positive integer, then G will have a
non - Trivial centre.

feeira Raeh i forlRed ik R aoiforel

State and prove second theorem of Sylow.
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If G- be agroup, f isanautomorphisminG-,N

is a normal subgroup of (-, then prove that f"(N)
is a normal subgroup of G-.
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Prove that a commutative ring with identity is a
field if and only if it has no proper ideals.
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Show that the polynomial domain F(x) over the
field Fis notafield.

&7 (Q,+,") # Sgual

F)=x"+x" +2x" +x+1q;g(x)=x" -1
&I HETH IHAMSS HISTD S DIoTE T 3 G
BT 3 v W wAe ¥ T A

Find the g.c.d of the polynomial.
f(x)=x*+x+2x"+x+1and

g(x) = x* —1over the field (Q,+,") and express

itas a linear combination of the two polynomials.
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Show that a non - empty subset w of a vector
space V(F) is a subspace iff, a € Fand
a,few=aa+few
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o, =(1,0,-1), &, = (1,2,1), &, = (0,-3,2) ¥ (R) &1
3R 2l

Define basis of a vector space. Show that the vectors
a,=(,0,-1), a, =(1,2,1), ¢y =(0,-3,2)form a
basis of V; (R) .

() frg Pfsw 5 foeht afew wafe V(F) & e
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Prove that the linear span L(S) of any subset S of a
vector space V(F) is a subspace of V generated by
S,i.e.L(S)=[S].
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Prove that the Kernal of a homomorphismis a vector
subspace of the vector space V (F).

(B) fwichat feamat wwand @1 fafed wu # @ aifse
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9=x"=2y"+32" —4yz +62x
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Reduce the quadratic form:
9=x>-2y"+32z° —4yz + 6zx into canonical form

and find its rank, index and signature.

(C) Ife T, R*R i GhRap & -

T(3x,%,,x5) = (X, +x, + x5, —x, —x, —4x;, 2x,—X;)
J aRHIMT B 3MOR B ={o,, @, 05} Tl

o, =111 ,o,=(0,11), a; =(1,0,1) T & A& T
&I IIE T DIoTe |

If T be alinear operator on R’ defined as:

T(x,%,%) =4 +x,+X , —x —x, —4x; , 20 —X;),

find the matrix of T with respect to basis
B={a,,a,,a;},where o, =(1,1,1), &, = (0,1,1),
o, =(1,0,1)
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State and prove Schwartz's inequality.
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Joe+ B +Hle— B =2)a] +2] 8]
o & S s Hifse|

(B) If &« and f3 are vectors in aninner product

space V(F), then prove that :
e+ B +Hlee = I =2l +2] B

Interpret the result geometrically.

(C) afg Vs 3R P wfe 8 3R o, B eV,
deedisd i : a=p < (a,1)=(B,7)»yeV.
If V be an inner product space and «, €V, then

showthat: o = & (a,7)=(B,y) ~+yeV.
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