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1. (50%) True and False. ( — & A S ~ HAX ALY | & FE5 4)
(a) A consistent linear system has infinitely many solutions if and only if at least one
column in the coefficient matrix does not contain a pivot position.

(b) The linear system Ax = 0 always has solution,
(¢) The linear transformations of # linear-dependent vectors are lincarly dependent.

(d) The geometric operations: translation, rotation, and scaling are linear
transformation.

(e) If a linear transformation 7+ " — R™ is one-to-one, then n = m.

(f) 4 is invertible if and only if 4* is invertible.

{(g) A° = 0 if and only if det 4 = 0.

(h) Let R” be the set of all vectors with » entries. R” is a subspace of R™*'.

(i) If nxn matrix A has n linearly independent eigenvectors, then A4 is invertible.
(j) If matrix 4 has orthonormal columns, then A47=1.
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2. (10%) Calculate 42!, where 4 = [ ‘ 1]. %

3. (10%) Let A be an nxn invertible matrix. Show that Ax = b has solution

_ det 4,(b)
det A
where 4,(b) is the matrix obtained from 4 by replacing the ith column with vector

Xi i.=1,2,...,ﬂ
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4. (10%) Find bases for Col A, Row A4, Nul A, and Nul A7, where A= 41 .3 4
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5. (10%) Show that if A is diagonalizable, then AT and 4! are also diagonalizable.
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6. (10%)Find a @R factorization of matrix 4 = 5 _4
0



