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Math 22 Summer 2017, Final, Sunday Aug 27 / Monday Aug 28

Please show your work. No credit is given for solutions without work or justification.
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2. [11 points] Consider the following web with three pages and links given by the diagram:
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(b) Find the vector of importances for this web. Write this vector as a probability vector.
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5. [7 points]
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‘3Pf§ (b) An engineering problem produces A, a 2017 x 2019 matrix, known to possess_three
linearly independent column vectors that it multiplies to give the zero vector{ Must
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%Jgf? (b) Let A be any m x n matrix. Prove that, if there exists a matrix B such that BA = I,

where I is the n x n identity matrix, then A has linearly independent columns.
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then there exists a matrix B for which B4 = I. [This is the converse of part (b), so
together they prove: having L.1. columns is equévalent to possessing a “left inverse”.]
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8. [10 points] Consider the matrix A = B B 2}. TW=2
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(b) T @ If the linear system Ax = b has a unique least-sgua.res solution, then b can
be written as a linear combination of the columns of 4.
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(c) @/ F:  If two vector spaces are isomorphic, they must have the same dimension.
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If a matrix A is diagonalizable, then every eigenvalue of A has algebraic
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Let A be an n x n matrix. Let B = {vy,...,v,} be a basis of R” consisting
) T AF D of eigenvectors of A. If we apply the Gram-Schmidt algorithm to B, then the
result is an orthogonal basis of R™ consisting of eigenvectors of A.
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Clek BJTA - FHRHA W i
k) T /@ In R?, the line z = y = 0 and the line z = z = 0 are orthogonal complements.
_"_ As scb Huy e, m«:}’u‘!{? orﬁyﬂm ; bk
Sx‘=y: O3+ = He uhle Xy F/am;

80O




