
F

roterPrg'-E PG/IIS/IYITI|,I/Z03(A&8)/25
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APPLIEDryTA'*IEEMAIICS

(Abstract Algebra & Linear Algebra\

PAPER- MTM-203(A & B)

, Full Marks :50

Time :2hours

Answer all questions

Tle figw6 h he niln had rrr@gin indiae molo

Codidates oe requirtd to give their answers in
their own wotds as far as practicable

203A

(Abstract Algebra)

I Marb z20l
Answeranytwoquetioos : 2x2

1. Show that [R : Q] is not finite.
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2. Is R an algebraic closure of Q ? Justiff.

3. Determinetliedegreeof

[o(Fffi) "l
4. Is it possible to square the unit circle ?

Arsrcr any two questims : 4x2 d
5. LetGF\f)be a Galois fieldoforderg-

Show that the maPPing/: GF (f>+GF\/\
defrned by f (a): d for all a e GF (/) is

an automorphism. llence conclude that

every finite field is aperfect field. 2+ 2

6. LetEbe a field andG a finite group of
automorphisms of E- Then show'that

E/Ec is a finirc Galois extension.
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7. State and prove the necessary and sufficient
condition for a real number a to be
constnrctible.

8. showthat 
[O(.,E,JI),O]=+.

Ansnrerany one question : 8x I

9. (i) Let a regular polygon of z sides be.

constructible and p is an odd prime
dividing z. Th€n showthatp is aFermat
prime. 5

(u) Show that r/+ri+Ul is separable
over Zr.

10. (r) Let K be a field. Show that there exists
an algebraically closed field containing
K.

3

4
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(u) IfKgf gI is atowerof fieldsthen
show that

lL: Fl [r: Kl: E : (l
where [.t : F] denotes the degree of .L

overF. 4
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(Lineu Algebra)
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Annrer my two ofthe following O*oT r,
l. Let T tre a liner operator on Pr(R)

defined by T $(x)) : f'(x). Check whether

fisdiag@liubleornot?

2. Define minimel polynomial for a linear

operator.
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3. Find the matrix ofthe bilinear form

H(*,y): xtyt+ brlr+ Sxryr- br!,
+ xrl3-Gx;r+ &ryt

1. l*tX, e F and T: F2-+F2 be a linear

opcrytor defined by

\n y) = (Lx + Ly, 3x + 7y') fr all (x,y) e F2.

Find the valuds) of l. suchthatTisa
self-adjoint lineaf operator.

Ansurcrany tro ofthe following questions: 4 x 2

5. I,et Pr(R) denotes the collection of
all polynomials of degrce <2 and

T:Pr(R)-+Pr(R) be a linear op€rator

defined by r (f@)) : 2f (x)-/(x) for all

f((*)ePr(R). Find the Jordan canonical

form of T.
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5. Show that every bilinear form on a vector
space Zoverthe field F canbeuniqualy,
express as the sum of a symmetric
bilinear form and a skew-slmmetric
bilinear form. .

7. Prove that if l/be 6s inn66 product space

and let Ibe a normal operator on y, tfu.
the following statements are true.

(,) ll(r) ll = llr(r)fl for allx e Y.

(ii) T - cl is normal for every c e F.

(lr)If x is an eigenvectorof T,thenxis
also an eigenvector of ?*. In fact
if f (x) : Lx, then Zt(x) = f,r.

(r'v)Ifl,r and 1., are distinct eigenvalues

of I with corresponding eigen-

vectors r, and rr, then x, andx, are

orthogonal.
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E. Let T be a linear operator on R 3, which
is represented in a standard ordered basis
bythe matrix

A
6
4
l0

-3 --2
t-2
5-3

Isl similar over the field R to adiagonal
matrix ? Is I similar over the field C to a

diagondl matrix ?

AnsM/er any one of the following question : 8 x I

9. (0 Using diagonalization tosolvethesystem
of differential equations :

xr=3xr+ xz+ x.3

xr=2xr+ 4x., +2x,
q = -', - x2+ xj

(r, Let Ibe a linear operator'6n an inner
product space /, and suppose the

ll(x)ll:llrll for all r. Proyethatlis
one-one. 5 + 3
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10. (, Suppose Zis thevectorspace of all
polynomialsover the fietd R ofdegree
<2. trst 0,, 0r, {, h the linear

functionalson Ygsvenby
ol

0,cf (r)) : lof Q)e i, v Q)) : f ' (t), tor

,: 1. 03f(r)):l(0\.
Where f(tl=a+bi+cP eY and

f\D--fift>. Find the baris (d(r)

l;@ fr(t)l of r which is dual to

{+,, +r' 0r}'

(ir) Compute the minimal pollnomial of
the following:

. r= Pr(R), and rf(r)) = -xf "(r)
+ f '(r) + 2f (x).

5+3
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