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Part A

Answer all questions.
Each question carries 1 weightage.

1. Let C be the field of complex numbers. Find
(1,0,-1)(0,1,1)and (1, 1, 1).

Let 0 be the zero vector of a vector space V. Prove that vO =0 forallv e V.

the vectors in C? spanned by the vectors

o

3. Let S be a non-empty subset S of a vector space V. Prove that S is a subspace of V if
au +PveS for every u,veS and for every scalar o, .

4. Check whether T : B2 - R2 defined as T{x,y)=(x - y,0) is a linear transformation or not.

5. In the Euclidean space R? with standard innerproduct, prove that the veetors (1. 0. 1).
(= 1,0, 1)and (0, 1, 0) is an orthogonal set of vectors.

6. Prove that the similar matrices have same characteristic polynomials.

/. Let Wy, ..., W, be subspaces of a veetor space V. Prove that W, and W, are linearly
independent if and only if W, n'W, = (0).

8. Let o =(x;,x;) and 3 =(y,,,) be element in R2 Prove that (o |p) = X)) = XV = X Vo + 42X Vo
1s an inner product on 2,
(S x 1 =8 weightage)
Part B

Answer any six by choosing two questions from each unit.
Ivach question carries 2 weightage,

Unit |
J. Let 1 be a field. prove that 1 is a vecelor space.

10, Let 5 be a subset of a vector space V. Prove that a subspace spanned by S 1s the set of all
Lincar combimations of elements i S,
Turn over
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. Ol vore % p matrices over ¥, Prove that f,,
11, IfAsann N natrix over IF and B, G are n x p m Sao g " dny

o ARB A O) LAD + AC.
Unit Il

o Prove or disprove: For any subset S of a finite dimensional vector space V, (7).
subspace spanned by .
13 1 ot T - 2 - C2 defined as projection Lo the first component. Let B be the Standard}

< and lot 5= {(1, 1), (=1, 2)L I"ind the matrix relative to the pair, B, ',

14. Let W, and W, be subspaces of a finite dimensional vector space. Prove that W1 - “-2‘
only W; = W,.
Unit I11

15. Prove that an orthogonal set of non-zero vectors 18 linearly independent.

16. Let V be a finite dimensional vector space. Let Wy, ..., W, be subspaces of V ang les
ordered basis for each W, for 1 = - Wl, ... W, is linearly independent prove i

sequence B ={B,,..., B} is an ordered basis for W -+ W,

17. If W, be any subspace of a finite dimensloq_al vector space V then prove the exister.
subspace W, of V such that V=W, ® W,. -

. (6X2=12WEE_;
Part C

Answer any two questions.
Each question carries 5 weightage.

Let V be a vector space which is spanned by a finite set of vectors Uy . Prove th
independent set of veetors in V is finite and contams no more than m element

19. Let V be a vector space over a field F and let \&,0,..., 0, } be an ordered basis for
W be a vector space over the same field and let B31,Bss ..., B, be anyv n vectors in W.
that these exist a unique | ] "

- st i ¢ linear trg I T - V 7 \
. # insformation T : V — W\ such that T,. =8
1=1,2,....n. |
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21. Let T be‘ a linear o?e.ratcr_ on a finite dimensional vector space V, Prove that the minimal
polynomial for T divides its characteristic polynomial. Let T be a linear operator on a

vector space V=W, ®...®W,. Then prove that there exist projections E; on V such that
(a) T=¢E,+...+c¢.E;.
(b) I=E;+...+E;.
(¢) EE;=0,:1+#7 and

(d) The range of I, is the characteristic space for T that is associated with c;.
(2 x 5 = 10 weightage)




