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MATHEMATICS - Paper 2™ : 2011 Annual

Abstract Algebra
UNIT - 1

(o0 wr fofore R endt vt aveafarss el @ omerw agg ) £ R -
R*®l f (x) =x°v x e R*. | afonfya fifvre | Rrg fiftng B £ s
TARRIET & -

Let R” be the multiplicative group of all positive rea! numbers,
define f : R* - R by f (x) = x*v x e R*. Prove that f is an
automorphism.

@) aF G fofirg cawpRau T, GHus@miadl aR a e G &
for N(a) =[x € G | xa = ax}, AR AR REN(T (a)) = T(N(a))
Let G be a group and T an automorphism of G. If, fora G,
N(a) =[x e G | xa = ax}, prove that N(T (a)) = T(N (a)).

(W) AR P o @ag G 1w A p- Rt Suemg }, a9 P, G A nsmr & ol

faewa: ¥t If P is the only p-Sylow subgroup of a
group G, then P is normal in G and conversely.
UNIT - 2

(1) af} f @ (R, +, -) Aaom (R’ +°, - ) SurAiar &, A Beg (kerf,
+ ), (R, +, ) F oFH URTEA ] |
If f is a homomorphism from a ring (R, +, -} into a ring
(R", +°, ), then the triplate (kerf, +, -) is an ideal of (R, +, -).

(@) 7R e M % R-Higga d an A i Agar B M & 3 Iawigys
) ma R fi s A + B 3t M &1 o Sunigge st 2 |
{ et M be an R-module and let A and B be its two submodules.
The prove that the linear sum of A and B, denoted by A+ B
is also a submodule of M.

(®) wFel f @ R-wiage M siagidt o R-Aigge N s swrmia 2| aw
e fifoe fw f o geamiian & afd ok 3 9l ker f = {0} |
Let f be a homomorphism of an R-module M into an R-
module N, then prove that f is an isomorphism if and only if
ker f = {0}.

- UNIT - 3 —_

(a1) R Fiftre B 2 Iramadt s g saemitz S 2, af) sk Faaaly o
geR A it g 8 | Prove that union of two subspaces is a
subspace, if and only if one is contained in the other.

wodsuruonsid,/dyy



() afy W o= aftfive feita ot wafie V(F) &1 o Suemie 2, 33 R
R s If W is a subspace of a finite dimensional
vector space V(F), then prove that :

dnmv dimV - dimW
(a)wfs'tﬁam&mz,1,4), (1,-1,2), (3, 1 -2) R® % fore o= MR

fatia s &) Show that the vectors {2, 1, 4), (1, -1, 2),
(3, 1, -2) form a basis for R’,
UNIT - 4

(%) v i T s s TV, oV, Frafefea so @ ofonfia 2
T (X, X,) = (X, + X, 2X, = X,, 7X,}
aRk B ={e,, 6,} 3R B ={0",, &', &'} FMW: V, 3N V, & yiors
AR T, ﬁﬁthTwmm*ﬁﬁm’l
Let a linear transformation T :V, - V, be defined by :
T (%, X,) = (X, + X, 2x x2 7X,)
IfB={e, 6,) and B° ={e’,8, 6 3]be the standard bases of

Show that the following matrix A is diagonalizable :

10 -t —
A=l'1 2 1 '
2 2 3

UNIT - 5

(%) Rt ara o wmifte V(F) # el oft dwflsil o, p & g R fifong
# In aninner product space V(F), for any two vectors, o,
prove that : o B) <[ e} IR

@ Rk o o p Pl R EA wIRE v (F) S afm &, sa e fin
If & and B are vectors in an inner product space V (F), prove

at: |fa+B|| %+ [la-Blf 2=2]|a]] 2+2[|B}]

() T -FR & e o S SR S V, (R) AR B = {B,, By, By}
A U SRR SR SR aTe R st -
Apply the Gram-Schmidt orthogonalization process to obtain
an orthonormal basis from the basis B ={p,, p,.B,} of V,
(R), where: _

By=(10.1), B2={12,-2), B3 =(2, -1, 1)

= V, and V, respectively, then find the matrix of T with respect
.= tO these bases http://prsuonline.com

g @) Rl = e @ o forRee @ R fifer )

@ State and prove Sylvester's law of Nullity.
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