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AW-I760

B,Sc, Part-I[ (Semester-Vl) Eramitration

MATTIEMATICS

(Litrear Algebra)

Paper-XI
f ime : Three Hoursl [Maximr.rm Marks : 60

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

(2) Attempt ONE qucstion from each unit.

l. Choose the correct altemative (1 mark cach) :

'(i) S is a non-empty subset of vector space V, then the smallest subspace of V containing

Sis:

(a) s (b) {s}

(c) [S'l (d) None

(ii) LetL andVbe finite dimensional vector spacesandT: U -+V bc a linear map one-

ooe and onto, thcn :

(a) dim U = dim V (b) dim U + dim V

(c) U=V (d) Urd
(iii) Let W is subspace of vector space V Then {fe t/(w)=o, v w e W} is called as ;

(a) Ililatory of W (b) Annihilator of W

(c) Dual space of W (d) None

(iv) The normalized vector (1, -2, 5) is :

(a) (t, -2, 5)

I
t

(b)
I -2 .55'6'rtr

5

(!
ls'

:
2

2
(c)

2
(d)

(v) In IPS V(F) the relation ll u + v ll'!+ ll u-v ll'= 2 (ll u Il'?+ Jl v

(a) Schwartz inequality (b) Triangle law

(c) Parallelogram law (d) Bessels inequality

(vi) For two subspaces U and W of V(F), V = U @ W <+ ...............

(a) UnW={0} (b) V=U+W
(c) U^W={0}andV=U+W (d) Nonc ofthcse

1) is called as :
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(vii) Let T : M --t N be an R-nomomorphism. If B is a submodule of N' thcn :

(a) Ti(B) is submodulc of N (b) T 1(B) is submocule of M

(c) Tr(B) is kemcl o[ R-homLrnlorphism (d) 'I'r(B) = T(M)

(viii) If'l :U -+ V thcD the s(jt llru) u€Ul=..........
(a) Ker I (b) R(u)

(c) R(Tl (d) None of these

(ix) lf ll V ll = l, then V is called :

(a) Normalised (b) O(honormal

(c) Scalar inner product (d) Standard inner product

(x) lf t is n-dimensional, lhen the dimension of V is :

(a) L€ss than n (b) Greater than n

(c) Equal n (d) Zero l0

UNIT_I

2. (a) Let U and Wbe two l,ubspaces 01 a vector space V and Z- U + W. Then prove

that Z = U @ W itr:: I Z, z = t - w is unique represeltation for u e U and

wew. 5

(1,) Extend rhe lincarly independcnt set t(1, l, l, 1) (1. 2, l, i)) in V. to a basis for

v,5
3. (p) IfU and W are finite dimensional subspaces of vector spact V, then prove that :

dimru + w) = dim l.l + dim w - dim(u 
^ w). 5

(q) Let R'be the set of all positive real numbers. Define the oper ations ofaddition @ and

scalar multiplication 6) as rhllo\.\s :

ue v=u'\,vu. \'e R'

and< @u = u",vu . R, and c. € R

Prove that R* is a reirl \recior sptce 5

UNIT-II
4. (a) IfU, V is a reclor splce over a held F andT: U -+ V be a lineat, then prove that:

T((I,ur + ct,u, + ...... + cr"u") = o, T(u,) I orT(ur) +....... r (I^T(u,,)

vu, € U,(ri €F, 1<i<nandn e N.

2

(b) Let'l : Vo + V, bc a ljnear map defined by T(e,) -- (t, 1, l), T(e,) = (1, _1, l),
T(er): (1, 0, 0), T(r:.): (1, 0. l).

Veriiy Rar*-nullity rheorem. 4
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5

(c) Find the matrix ofthe linear rnap T : V, J Vr defined by T(x, y) = (-x + 2y, y, -3x + 3y)

related to the bases B, = l(1,2), (-2, 1)) and B, = {(-1, 0, 2), (1, 2, 3), (1, I, l)}.
4

O) Let U ard V be vector spaces over the sam€ field F, Then proye that
function T : U, V is linear iff T(du + pv) : oT(u) + pT(v), Y cq p e F and

qveU. 5

(q) If matrix of a linear map T with respect to bases B, and B, is :

t2
l0

I

3

where B, : {(1, 2, 0), (0, -1, 0), (1, -1, l)} and l}, = {(t, 0), (2, -l)}, then find

T(x, y, z). 5

t,NIT_III
6. (a) Let V be the space of all real valucd continuous functions of real variable. Dcfine

T:V--rVby

(Tf)(x)= If(odt, v f € Y x € R,

0

(b)

7. (p)

(q)

G)

8 (a)

(b)

(c)

Show that T has no eigen value. 5

Prove tbat if V be a finite dimensional vector space over F and v(+0) e Y then

f f e V such that f(v) * O. 5

If Wj and W, are subspaces of a finite dimensional vector space V, show that

A(w, + w,) = A(w,) ^ A(w,). s

If K. is eigenspace, then prove that Kr is a subspace of vector space V 3

Define characteristic root arld characteristic vector. 2

UNIT_IV

tn F("r define for u=(ctt,q2,cr3,......,on) and v=(0r,92......P")

(u,v)=o,ft+crP,+. " * ong".

Show that this defines an inner product. 4

If {x| x, xi, ....... x"} be an orthogonal set, then prove that :

l x, + x2 + x, t .......... + x" ll' = lxr ll: +ll x, lF +........... + ll x" lr 4

Prove that orthogonal complement i.e. W! is subspace of V 2

9. (p) U (w,, w, ....... w") is an orthonormat set in Y then t l(wi,v)12 <llvll2 for any

I
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(q)

G)

10. (a)

(b)

(c)

If V is a finire dimensional inncr product space and W is a sutspace of V then provc

that (W1)1 =W 4

(i) Define irmer product in vector space. l

(ii) Define orthogonal sct. I

UNIT-V
Let A be a submodule of an R-module M and T is a mapping frr)m M into M/A dclincd

byT,=A+ m, v m € Nl 'l'hen prove thal T is an R-honromorphism of M into

tr4/A and ker T : A. 5

Let T be a homomorphism ofan R-module M to an R-module H. Prove that -l is one-

one iff ker T : {0}. 3

Define:

(i) Submodule

(ii) Unital R-module. 2

11. (p) If A and B are subrnodules of M, then prove that 4l!
B

A^B
(q) Prove that arbitrary in:erse(tion of submodules of a module is a sutlmodule.

is isomorphic to

6

4
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