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(Answer ten questions by choosing any two from each section. All questions carries equal marks)
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(Define a Vector Space V. Define linear combination of vectors @;,&,,......&, in V. Define
linear dependence and independence of vectors over the field F.)
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(Define the subspace of a vector space V(F). What do you mean by the dimension of
a vector space over F. If U and W are two subspaces of a finite dimensionalvector

space V then prove that dim (U+W) = dim(U) + dim(W) - dim (UNW).)
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(Examine the vectors &= (1,0,-1),a, =(1,2,1),a, =(0,-3,2)for linear
dependence.)
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(If A, B, C are linear transformations on a vector space V(F) such that AB = CA=I, then A is
Invertible and B=C = 47)
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(Define linear transformation from a vector space V into a vector space W over the field F.

If V. Is any vector space, show that the identity transformation, defined by I & = @ and
Oa = 0 are also linear transformations from V into V)
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(If V and W vector spaces are of dimension m and n respectively, then the
dim Hom(V,W) is mn over F.)
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(Define eigen values and eigen vectors. Show that the distinct eigen vectors of a

transformation T corresponding to distinct eigen values of T are linearly

independent.)
U FSPL U B 5 S AU ST 8
(Define a similar matrix. Show that similar matrices have the same characteristic ‘

polynomial.)
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(Show that two finite dimensional vector spaces over the same field are isomorphic iff

they are of same dimension.)
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(Define an inner product on a vector space V(F) . Give an example. Define an inner
product Space. If V is an inner product space, then show that for any a¢V and any

scalar ¢, lear| =|el [er].)

(State and Prove the Schwarz's Inequality.) e ej;lug/u;t/t&ﬂ} -11
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(Show that every finite-dimensional inner product space has an orthonormal basis.)
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(State and Prove Sylvester's law.)
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D Tx,) =(1+%X,) i) T(x,x,)= (x,—x,, 0)
(Which of the following functions T from R* to R? are linear transformations:
) Tx,y) =0+x.%,) if) T(x.%,) = (%, —%;s 0)
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(State and Prove the Cayley-Hamilton theorem.)
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(Define a normal operator T on a finite dimensional inner product space and show
that on a finite dimensional inner product space of positive dimension, every self
adjoint operator has a non-zero characteristic vector.)

TR



