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Branch — MATHEMATICS WITH COMPUTER APPLICATIONS
| LINEAR ALGEBRA

Time : Three Hours Maximum : 75 Marks
SECTION-A (20 Marks)
Answer ALL questions
ALL questions carry EQUAL marks (10x2=20)

-sina  cosa

I Ifp= ( cosa sina) prove that P'P = PP".

Detine the rank of a matrix A.

Define a vector space.

Prove that W- is a subspace of V, if W is a subset of a vector space V.
Define the extension of a field F and the degree of the extension field.
State Remainder theorem.

Define an algebra.

Define a characteristic root and a characteristic vector.
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Define similar linear transformations.
10 Provethat T € A(V) is unitary if and only if TT* = 1.
SECTION - B (25 Marks)

Answer ALL Quecstions
ALL Questions Carry EQUAL Marks (5 x5 =25)
o led
11 a Showthat U= —l-sﬁ +T H-g is an unitary matrix.
211+i 1-i
OR
o1 11
b Find the rank of the matrix A= |4 1 0 2|
: . |
0 3 4 2]

12 a  If Visavector space over F, prove the following:
(i)ao=oforoeF (iov=oforveV
(ii) (ca)v=~(av)fora € F,veV
(iv)if v # 0, then a v =0 implies that a = 0.
OR
b Ifue Vand a e F, prove that |jo uj] = o} |Ju]].

13 a Ifa, bink are algebraic over F, prove that a = b, ab, and a/b (if b # 0) are
all algebraic over F.
OR
b IfP(x) is a polynomial in F[x] of degree n > 1 and is irreducible over F,
prove that there is an extension E of F, such that [E : F] = n, in which p(x)
has a root. ' '
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If V is finite — dimensional over F, prove that T € A(V) is regular if and
only if T maps V onto V. ' '
OR

If A,....,A¢ in F are distinct characteristic roots of T € A(V) and vy,...,vi
are characteristic vectors of T belonging to Ay,....,A respectively, prove
that vy, ....,vi are linearly independent over F.

If V is n-dimensional over F and if T € A(V) has all its characteristic roots
in F, prove that T satisfies a polynomial of degree n over F.

OR
IfT € A(V)issuchthat (v T, v)=0forallv eV, prove that T = 0.

SECTION - C (30 Marks)
Answer any THREE Questions
ALL Questions Carry EQUAL Marks (3 x 10 = 30)

Verify Cayley — Hamilton theorem for A and hence find A™!, where

[2 -1 1
A=[-15 6 -5|
| 5 -2 2|

If V is a finite — dimensional and if W is a subspace of V, prove that W is
finite — dimensional, dim W <dim V , and dim V/W =dim V - dim W.

If L is a finite — extension of K-and if K is a finite extension of F, prove
that L is a finite extension of F, and [L : F]={L : K] [K: F].

If A is an algebra, with unit element, over F, prove that A is isomorphic to a
sub algebra of A(V) for some vector space V over F.

If T € A(V) has all its'chafacteristic roots in F, prove that there is a basis
of V in which the matrix of T is triangular.

2-7-7 END



