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Q1]...[20 points] Say whether each of the following statements is True or False.

(1) If Ais a p x g matrix, then rank(A) + nullity(A4) = p.
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(2) The n x n matrix A is non-singular if and only if nullity(4) = 0.
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(3) Any two linearly independent collections of vectors in a vector space V have the same number of vectors.
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(4) Any two bases for a vector space V have the same number of vectors.
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(56) The dimension of the vector space of polynomials of degree at most n is n + 1.
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Q2]. .. [20 points] Give the definition of the dimension of a vector space.
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Find a basis for the vector space spanned by the vectors [ ] , {2} , [1OJ , [6:, . What is the dimension of this
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Q3].. . [20 points] a) Give the definition of the rank of a matrix.
ran\a(A\ = ( dm (rwspauz(M> = wiek(A)

08 (eqinelntls )
A (c;hpm @) = oK romle(A)

b) Prove that rank(AB) < rank(A) for all matrices A, B for which the product AB is defined.
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(c) Give an example which shows that rank(AB) may be strictly smaller than rank(A).
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Q4]...[20 points] Let
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be an ordered basis for R3.

Find the change of coordinates matrix C from the S basis to the standard basis for R3.
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Let v= { 4 ] . Find the coordinates of v with respect to the basis S.
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Q5]. .. [20 points] The matrix A below defines a linear map R? — R? : v > Av.
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Find the matrix of this linear map with respect to the ordered basis
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in the domain, and the ordered basis

in the range.
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