Roll No.

DD-2759

B. A./B. Sc./B. Sc. B. Ed. (Part III)
EXAMINATION, 2020
MATHEMATICS
Paper Second
(Abstract Algebra)

Time : Three Hours
Maximum Marks : 50
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Attempt any two parts of each Unit. All questions carry

equal marks.
TPIE—1
(UNIT—1)

1. @) 99l G TP G & OAT g, G5 G & Udh ReR
yqgd B | 99 Rig dfo & gfefmo T,:G6 > G
SIREE Tg(x)zg)cg’1 Vxe G 9 uRvifyq %\',
TE G BT Uh WS 2 |
Let G be a group and g € G be a fixed element of

G. Then prove that the mapping T,:G —>G
defined by T, (x) =gxg!' VxeGis an
automorphism.
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A9 Wl H T K UP URMT 998 G & @l al
ST & 91 o(H) > o (G) T o(K)>/o(G),
GERENIEDRT
HNK = {e},
el ¢ WE G I ITqE B |

Let H and K be two subgroups of a finite group G,
such that :

o(H) > /o(G) and o(K) > /o(G)

then show that HN K # {e} , where e is the identity

element of G.
Rig BINT & 0 W E G &1 &= Z(G), 9
G W U$ JIM= SUFHE &Il € |

Prove that the centre Z (G) of a group G is always a

normal subgroup of G.
TIE—2
(UNIT—2)
g FINT & & aa3 & yAS 9T 9o, 39
IeTd BT FHIGN UfIfSw 8T 2 |

Prove that every quotient ring of a ring, is

homeomorphic image of the ring.
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AR f(x) T g(x),R[x] F 3 IR G
GIEHIFUREZE
(i) deg|f(x)+g(x) <
max {deg f(x),deg g (x)}
gfe f(x)+g(x)#0;
(i) deg|f (x)+g(x)|< degf(x)+degg(x)

If f(x) and g(x) are two non-zero polynomials of

R [x], then show that :
(i) deg|f(x)+g(x) <
max {deg f (x),deg g (x)}
if f(x)+g(x)=0;
(i) deg|f(x). g(x) < degf(x)+degg(x)
ATHA JHE “Afe ggue f(x) Bl (x—a) W 9T
feam S, @1 e £ (a) BT 1" Rag B

The remainder theorem “If the polynomial is divided
by (x —a), then the remainder is f (a).” Prove this
theorem.

IPE—3
(UNIT—3)
quigd & wfew (2, 1, 4), (1, —1, 2) &R 3, 1, —2),
R3 & oI U ameR ffa oxd 2 |

Show that the vectors (2, 1, 4), (1, -1, 2) and
(3, 1, —2) make the basis of R’.
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frg @it fo fof afesr wufe & fai @
IugEfedt o1 gdfe ) te SugEfe g 2

Show that the intersection of two vector subspaces
of a given vector space is also a vector subspace.

frg @IS f& R[x], R W x d &1 dguel &
e wAte o 9gual :
p(x)=1+x+2x2

q(x)=2—x+x2

r(x)=—4+5x+x2

@1 e Rgdwa: W= g8 ¢ |

Prove that the polynomials :
p(x)=1+x+2x2
q(x) =2—x+x?

2

r(x)=-4+5x+x

defined on R [x], where R is the vector space of all
polynomials of x, are linearly dependent

polynomials.
II—4
(UNIT—4)
fearsy o ufafE

T:V5(R) = V,(R)
S f& T(a,b,c)=(c,a+b) ¥ UR9ANT B, TP
WRaa w2
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Show that the mapping :
T:V;(R) > V5 (R)

defined by T(a,b,c) = (c,a + b) is a linear
transformation.

T ¥ d-w ufafese;, o fe R?2 @ dfew
a=(x.%).B=(r.pn)®d fau oRufg g,
fg-vearc wHara & ? fg-Usardl & forg <=l @
NlERAISINE

@A) f(oB)=x1—x 3

(i) g(wB)=(x-1) +xn

Which of the following mappings; defined on R* for

vector o = (xp,%,), P =(,y,) is bilinear form ?

Test both for bilinearity :

A f(oB)=x1—x 3

Gi) g(oB)=(x 1) +x»

@) ffaRed T9fa omeE & dd fganh werd o

Z:
-1 3 4
A= 3 2 2|
4 -2 5
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Write the following symmetric matrix :

-1 3 4
A=| 3 2 =2
4 2 5

into corresponding quadratic form.
TIR—5
(UNIT—5)

I o IR B TP AR-TUE FARE V(F) & @l

dfewr €, a1 g aIfag &

() 4{up) =Jor+ B ~ oo B + i+l
~ifoc~ip”

(if) floo+ B < [l +[B]

If a and B are vectors of an inner-product space

V (F), then prove that :
() 4(cp) = o +B]" ~Jo B +iforip]”

~ifloc - ipff
(i) fou+ B < e +[B]

IH-¥Fe Sifd@IpRor UshA &1 IUINT &rd gU T
T AR B = {B),B,. B3}, U TP YOI olfdeh

AR YT BT, SEF B, = (1,0,1), B, =(1,2,-2),
By =(2,-L1) |
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Using Gram-Schmidt orthogonalization process,

find the orthonormal basis for the given base :
B = {B1.B2.B3}, where B =(1,0,1),

B, =(12,-2) and B3 = (2,-L1).

(@) <fewt

o= (a,a),B=(b.b)eV,(R)
& fory feersy f& v, (R) STR-TU |Afe BI,
Saf ATR-TO B gRATT 7+ IR 7

(o, B) = 3a; by + 2ayb; .

For the vectors :
o = (al,az), B = (bl,bz) S Vz(R)

show that V, (R) is an inner-product space defined
by the inner-product :

(a,B) = 3a, by + 2a,b,
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