
AT-398

B.Sc. (Pert-IU) Semester-Vl Eramiution

MATIIEMATICS

LiDear Algebra

Paper-Xl
'Iime :'fhrce Hoursl [Ma.ximum Marks : 60

Note :-(l) Question No. I is compulsory and attempt this question once only.

(2) Attempt ONE qucslion from each unit.

l. Choose thc corrcct altemative :

(l) Any superset ofa linearly dependent set is : I

(a) Linearly independent

(b) Linearly dependent

(c) Linearly independent and linearly dependent

(d) Nonc of these

(2) lfU and w are the subspaces ofa vector space V(F') then U w W is a subspace iff: I

(a) Ucworwe U (b) U=WorW2U
(c) U n W - {0} (d) None of these

(3) ll'T : U -+ V be a linear map then R(T) is a subspace of : I

(a) U (b) v
(c) U rl V (d) None of these

(4) If U, V be finite dimensional vector space and T : U -+ V b€ a linear one-one and onto

map then : I

(a) dimU-dimV (b) U-v
(c) dimU+dimV (d) U*V

(5) An elemcnt of dual space of V is called a : I

(a) Linear clement (b) Bilinear element

(c) Linear functional (d) None of these
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(6) Eigen vectors concsponding to distinct eigen values of a squarc mat x arc

(a) Linearly indcpendent

(b) Linearly dependent

(c) Linearly indcpendent as well as linearly dcpendent

(d) None of these

ID an imer product space Y the inequality l(u, v) l< ll u ll ll v ll, for all u, v e V is kno,rn
as: I

(a) Triangular inequality (b) Cauchy-Schwafiz inequality

(c) Bcssel's inequality (d) None of these

If W is a subspace ol'an inner product space V and Wt is orthogonal complement of W,

then : I

(a) Wr is a subspace of W (b) W ^ Wr : {0}
(c) W .\ Wr * {0} (d) None of these

If A is any submodule of a R-modulc M, then the zero element of the quolient group

M/A is: I

(a) M (b) A
(c) {0} (d) None of thcse

LetT: M -+ H be a homomorphism of a R-module M into R-module H, then: I

(a) R(T) is a subset of M (b) R(T) is a submodule of M
(c) R(T) is a submodule of H (d) None of these

UNIT-I

Dcfine Linear span. ll S be a non-empty subsct ol a lector space V. rhen prove that [S] is
the smallest subspace of V containing S. 1+l

Provc thal an arbitrary interscction of subspaces of a vector space is again a subspace.

3

Prove that the set of functions {x, , x l} is l-.1. in a rcal vcctor space of the continuous
functioos dcfined on (-1, l). 3

!f U and W are finite dimensional subspaccs of a vector spacc V then provc that I

dim(tl rW)=dimU+dimW dim(UnW). 6

Given trvo l-l vectoN (1, 0, 1, 0), (0, -1, 1, 0) of Va. Find a basis of Va that includes thcse

(7)

(8)

(e)

(10)

(a)

(b)

(c)

(p)

(q)

t\,r'o vectors
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I'NIT II

If 'l is a linear transfohation of V, to V) defined by T(2, l) = (3, 4), T(-3, 4) = (0, 5),

then express (0, 1) as a LC of (2, l) and (-3, 4). Hcncc find image of (0, l) under'f. 3

Le1 'l : U -, V be a linear map. Then prove that N(T) is a subspace of U. 3

l,et'f : V, + V, be a linear map defined by :

r(c,) = (1, l, l),'l'(e,): (1, -1, l),'l(e.) = (1,0, 0),'I(e4): (1, 0, l).
Verify Rank-Nulliq theorem. 4

lf l : U -+ V be a non'-singular linear rDap, then prove that T r : V J U is also a non-

singular linear map. 3

. l-r 2 rl
Iflh( marrix crl a linear map I with rcspecl lo bascs D, and B, is | " IL I 0 rl
whcre B, - {(1, 2. 0), (0, l, 0), (1, -1, 1)} and B, = {(1,0), (2, l)}.
Find T(x, y, z). 4

(r) Find the rangc, kemel, rank and nullity of a matrix A = and veril'y Rank-

Nullity theorem

UNIT-III

3

2

0

1

(a)

(b)

(c)

(p)

l,ct V be the finite dimcnsional vector space over l'. Then proye that V = t . 4

If v is finite dimensional and Vr + v2 arc in Y prove that therc is an f € V such that

f(vr) + (v,). 3

Prove that A(w) is a subspace of t. 3

Define Annihilator W. If V be a vector space over F for a subset S of V and

A(S)= {f e V/f(s) =0, v s e S}, then provc that A(S) = A(L(S)), where L(S) is linear span

of S. 1f3

lf U, V arc finite dimeIlsional complex vector spaces andA: U + V, B :U -r V are linear

maps with o € C, then prove that (A + B)* = A* + B*. 3

ll Wr and W, are subspaces of a finite dimensional vector space V over F then describe

A(W, n W,) in terms of A(W,) and A(W,). l

(q)

G)
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5. (p)

(q)
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8. (a)

(b)

e. (p)

(q)

(r)

10. (a)

(b)

(c)

ll. (p)

(q)

UNIT-IV

In an tt'S V over F, prove the farallclogram law :

ll u+vll,+lu r'[=2(ll ulr+ lv]|,). s

Apply Gram-Schmidl method to orthonormalisc the set :

{(1,0, 1, r), ( r.0, -1, r), (0, -1, r. l). 5

Let W1 be the set ol orthogonal vectoni in an IPS V, then prove that W- is a subspacc

ofV 3

Let V be a finite dimensional inner product space. Ther prove that V has an orthogoDal set

as a basis- 4

ln Fo)dcfine, for u: (ct,, trr, ......, cr,,) and v = (0r, pr, ......, p"),

1u. v) - cr,P, -o.2P2 r.. .... +o.nP,.

Show that this defines an inner product. 3

UNIT-V

Let T be a homomorphic of R-module M into atl R-module H. Then prove that 'l is one-

one iff Ker T = {0}. 3

If Mr and M? are submodules of R-module M,, then prove that Mr I Mz is a submodulc
of M. Moreovcr Mr * M: is direct sum of M, and M, <= M, a M. -- {0}. 4

lf T is a homomorphism of an R-module M to an R-module H, then show that :

(i) 1(o) : o

(ii) T( m) =, Tm,wm e M
(iii) T(m, - mr) - Tmr - TnL, v mL,m, € M. 3

If A and B are submodules of M, then prove rhat 4j! is isomorphic ," ; 
^ 

UL 5

Define submodule ofa module. Prove that arbitrary inters€ction ofsubmodulcs ofa module

is a submodule. 5
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