B.Sc. (Honours) Examination, 2019
Semester-11
Statistics
Course : CC4
(Algebra)

Time : 3 Hours Full Marks : 60
Questions are of value as indicated in the margin

Group - A (Answer any ten questions) 10x1=10

1. Answer the following questions with proper justification.

(a) What is the degree of the polynomial obtained by the sum of two different
polynomials of degree m and n?

(b) Is 2% + z + 1 a factor of 2 + 27 + 17

)
(c) If a polynomial of degree 4 has a root (v/2 + 1), then find the polynomial.
(d) If any Sturm’s function has all complex roots then what can we conclude?
)

(e) Find the number of special roots of z2* — 1 = 0.

1

0
(f) Express A = ( ’ ) as the product of elementary matrices.

(g) If A, B are equivalent square matrices then show that A%, B? may not be equiv-
alent.

(h) Give two examples of subspaces.

(i) If Wi, W; are subspaces of a vector space V. Then W; U W is a subspace of
V? Justify your answer.

(j) Write down a basis of Msx3(R).
(k) What can you say about the eigenvalues of a real orthogonal matrix?
() When a matrix A of order n is diagonalisable?

(m) Verify Dimension Theorem for the linear map 7' : M™**(F) — F defined by
T(A) = tr(A). '

(n) If A is a non-singular matrix of order 4. Then find rank(A?).

Group — B (Answer any five questions) 5x6=230

2. (a) If f(z) = 2° — 32® + 1022, express f(z + 3) as polynomial in z.
(b) Show that the roots of the equation —1— + —L- ... + 1 =1 gre all real.

Ttay T-ag x+tan T
Here a;’s are all real. 3+3
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)

. (a) If a1, ag, - - -, o, are the roots of the equation (f1—z)(fa—x) -+ (B —2z)+c = 0.

Then find equation whose roots are f1, B2, -+, Bn-
(b) If cx, B, v are roots of the equation z*+az+b = 0 then show that 3 o® = bab and
Z% = —3. 3+3
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.(a)Letc»::{(O O)’(O 0),(1 0)’(0 1)},[)’2{1,$,$}.A11near

"0) 2f(1
map T : Py(R) = Maya(F) defined by T[f(z)] = ( f (() ) f{f EB; ) Find [T]3.
(b) Show that the rank of a real skew-symmetric matrix cannot be 1. 3+3

. (a) Let V' denote the set of ordered pairs of real numbers. If (a1, ap) and (b, by) are
elements of V and ¢ € R, define (ay, as) + (by, by) = (ay + by, a2b) and c(ay, az) =
(cay,az). Is V' a vector space over R with these operations? Justify your answer.
(b) Prove that Wy = {(a1, a9, --,a,) € F": 31 ; a; = 0} is a subspace of F™, but
Wy ={(a1,az, -,a,) € F" : 3¢, a; = 1} is not. 343

. (a) The set of all n x n upper triangular matrices is a subspace W of M. (F).
Find a basis for W. What is the dimension of W?
() If S ={(z,y,2,w) € R : 2x4+y+32z+w =0} and T = {(z,y,2,w) € R*:
z + 2y + 2 + 3w = 0}, then find dim(SNT). 3+3

. (a) If X be an eigenvalue of a real orthogonal matrix A. Prove that 1/) is also an
eigenvalue of A.
(b) Let Azy3 be a non-diagonal matrix with the property A=! = A. Then find

Trace(A) and Det(A). 3+3
. (a) Show that the real quadratic form az? + 2hzy + by?, (a # 0) is PD iff a >
h
0, [“ " >0
h b

(b) Azx2 be a real matrix is diagonalizable if and only if i) [Tr(A)]? < 4Det(A) ii)
[Tr(A)]? > 4Det(A) iii) [Tr(A)]? = 4Det(A) iv) Tr(A) = Det(A).

(c) Is there a linear transformation T : R® — R? such that T(1,0,3) = (1,1) and
T(-2,0,-6) = (2,1)? 24242



3)

9. (a) If Apxm is idempotent then show that Rank(A) + Rank(I,, — A) = m.

Lp pop
pl - pop
(b) Find the inverse of the matrix A= | : : ... : : 2+4
p P p
ppoop 1

Group — C (Answer any two questions)

10. (a) Define the basis of a vector space. Show that the basis of a vector space is not

unique.

(b) Let A and B be two non-singular matrices of appropriate orders. Prove that
A C

‘ D B ‘ = |A||B—- DA™'C| = |B||A-CB™'D|. 5+5

11. (a) Find the determinant of the following matrix

1 1 1 1

71 T crr Tpe1 O,

¥  ws - ozl a4l

W g ? - ad o

=
Ay’ AT

(b) Prove that (A + wv')™! = A~! — 5+5

1+ v Aty
12. (a) For a matrix A, xn, show that Row rank of A = Column rank of A.
(b) State and prove Cayley-Hamilton Theorem. 5+5




