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B.Sc. (Part - lll) Examination, 2022
(Old / New Course)
MATHEMATICS
Paper Second
(Abstract Algebra)

Time : Three Hours] [Maximum Marks:50

Aie:  wl ueH fart €1 ae v @ DI & Ui &
Biforr| et 9=l & 3ics T &
Note: All questions are compulsory. Attempt any two

parts of each question. All questions carry
equal marks.
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1. (A) AF & G U& 9g &l A9 @ Aut (G), G & I
TAHIRATN & T B T2 & T AG), G &
T Tl & 9 &1 a9 Rig Hife i Aut(G),

P.T.O.

(2]

A(G) BT U THYE &l &

Let G be a group. Let Aut (G) denote the set of all
automorphism of G and A (G) be the group of all per-
mutations of G. Then prove that Aut (G) is a subgroup
of A (G).

B) R EN (a), ¢ c G T IRHRG, T G
&I U JUEHE &Il 2

Prove that N (a), the normalizer of a, is a sub-
group of the group G.

(C) s A, B U& WHg G & uRfia 3ueg &, 9
qerisy o

o( AxB) __AA)o(B)
oA xBx™")

If A, B are finite subgroups of a group G, then
show that

o( AxB) = _AA)o(B)
oA xBx™")
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(A TRt T R+,) @ aeE (RA,) R OB
JHIRAT 2, O Rag P 6 B (Ker f, +,-), (R,
+, ) B TP TOTSTaet &l

If fis a homomorphism from aring (R,+,") into a
ring (R',+,"), then prove that the triplate (Kerf,

+,+)is anideal of (R, +, *).

B) (14, +4,%;) R 1 sgual &1 A 3iR o=
ST HITSTE -

f(x)=5+4x+3x" +2x,g(x) =1+ 4x +5x> +x°
el 1,=1{0,1,2,3,4,5}

Find the sum and product of the following poly-

nomials over the ring ( /4, +, X, ) :

f(x)=5+4x+3x" +2x°, g(x) =1 +4x+5x" +x°
where /. ={0,1, 2, 3, 4, 5}

(C) AME f U R - ATEGE M 3idefdl 0 R - AEGet N
R U6 FAIERA 21 99 Rig o & oo
JeardIRar & afe 3R daa afE Ker f = {0}

F-3769 P.T.O.

F-3769

[4]

Let f be a homomorphism of an R - module M
into an R - module N. Then prove that f is an iso-
morphism if and only if Ker f = {0}.
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Rig difore 1o afeer wie V (F) & 3iRad 3o
w feer 3umfte gmm, afs 3tk Baa afe
a,beF d a,few=ac+bfew
Prove that the non - empty subset W of a vector
space V (F) is a subspace if and only if
abeF and a,few=aa+bBew

Wﬁ s = {al’az ............. an}’n_ f%p:ﬁu uch
feer e V(F) &1 s 3R &1 ag g difse

6 Vv BT & 319Ua o g

a=a,0+a,0,+....... +a,a,;
STRT @)y @y yenenens a € F, & 0§ ad [&ar o
AT B

06,1} be a basis of a

.............

finite dimensional vector space V(F) of dimen-
sion n. Then prove that every element « of V
can be uniquely expressed as
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a=a0+a,0,+....... +a,a,;

where a,,a,,......... a, el

afe W, 3iR w, ts aRfea foeirg afder wafe v
(F) &I a1 ueHtear &, a9 g sifse fe
dim(W, +W,) =dim W, + dim W, —dim(W, ~"W,)
If W,, W, are two subspaces of a finite dimen-
sional vector space V (F), then prove that

dim(W, +W,) =dim W, +dim W, —dim(W, ~W,)
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g pifste 6 7@ n - fodia afeer wafe vF),
V (F) & eaiaR &t &1

Prove that every n - dimensional vector space V
(F) is isomorphic to V _(F).

AT V(F) a1 U(F) &9 F &R afeer gwftedr €|
Al T VU, V 3Bes U 9 e Nas
TROT &, (5! d-id & | dg eengd i 7/ = U .

Let V (F) and U(F) be vector spaces over the
field F. Let T: V— U be a linear transformation

P.T.O.
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from V onto U with Kernel K. Then prove that

i=U

(C) ?.T% a=(xl,x2,x3),ﬂ=(y1,y2,y3)ﬁ‘vlﬂ

S, B)=3xy,—2x,y, + 5,3, + Tx,y, —=8x, ),
+4x3y, — X3 )

ar f &I 3TE 1 DIToTe|

Let a = (x,,x,,x;), 8 =(),,),,y;)and

S, B)=3xy,—2x,y, +5x,, + 7x,y, —8x, s
+4x3y, — X, )5

5. (A)
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then find the matrix of f
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e o, f TH =R ToH FAME & AR &, A
Rrg B 3 o+ A < o+ B o e
frdaa Qe
If «, B are vectors in an inner product space V,

prove that ||a+ﬁ|| < ||a||+||,8|| and give the

geometrical interpretation.



(B)

(€)

[7]

afe V(F), x # aguel & v afeer gt &,
foremt STeR qoIwe o wg & aRwifYa & -

(p-4)=] b(x) q(x) d

STl p=D(x), g=q(x)eV. T p(x)=x+2,
g(x) = x> —2x -3 & e @ SIS (i) (b, q)
aer (i) p 3R ¢ & S BT PO

If V(F) be a vector space of all polynomials
in X in which an inner product is defined by

(p-4)=[ b(x)q(x) dx where p=p(x)
and g=¢q(x)eV

Thenfor p(x)=x+2, g(x)=x"-2x-3,
find (i) (p,g) and (ii) between pandq .

afe o, B foovlt 3R TP Tufte V(F) dafen
gaA a,be F, 99 g oifsw i

4(a, B) =l + Bl ~llec =B | +iex + i —illex —iB|
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If ¢, B are vectors in an inner product space V(F)

and a,b € F, then prove that

4(et, B)=lac+ B =l =B IF +ile + B —illec =B
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