MATH 205 EXAM 2 MARCH 23, 2007

NAME: K E \I)

YOUR GRADE IS BASED ON CORRECTNESS, COMPLETENESS, AND CLARITY ON EACH
EXERCISE. YOU MAY USE A CALCULATOR, BUT NO NOTES, BOOKS, OR OTHER STUDENTS.
GooD Luck!

1.} (15 pts.) Use the Invertible Matrix Theorem to answer the following questions. In each
of them, assume the matrix A4 is n x n. Also, for each of them, fully explain your reasoning.

a.) (5 pts.) If there is an n x n matrix D for which AD = I, is there also an n x n matrix
C for which CA =17

qu . Yhese are 3a.r"i'5. U(.\ Bk [J) of  the

L '?ﬁ{tj ore Q_%u'tva.len+.

b.) (5 pts.) If AT is not invertible, is A invertible?
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¢.) (5 pts.) If there is a vector b in R™ for which the equation Ax = b is inconsistent, can
the linear transformation x — Ax be one-to-one?
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2.) (15 pts.) Given
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compute a basis for Col A and a basis for Nul A. What is the dimension of Col A7 What is
the dimension of Nul A? What is rank A7
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3.) (15 pts.) In each of the following, assume the matrix A is 3 x 3. Also, for each of them,
fully explain your reasoning.

a.) (5 pts.) Why is det ATA > 07
Sre 8ok (AT) T Ak A ad dot (AB)= bat A)(del 8)
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b.) (5 pts.) Is det(4A) = 4det A7
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c.) (5 pts.) If two rows of A are the same, then what is det A7
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4.) (15 pts.) Compute all eigenvalues of the matrix A below. Then, for each eigenvalue, find
a basis for its corresponding eigenspace.

3 2
A=[3 4

|A-aT = \?’;}‘ ;h] = B3-02-n) -6

= 3t - <12 = (A-9)AB) =0 whe A% 34

Soe  Xhe W are ‘3:

o ——————

}_.:—5‘. A-};I = G T, — %‘l
3 ) 2

-1

. >

Gron n BB e TR
LeYhag % = 3, & Yasir dor Yhe eigtaSpace i3 E[‘])S

J

o —

A= 4 A-a i\ ﬂﬂ‘ 2|
> - © °

-'L

Stuiors o (AT} XD ane X '1’“\1

Lﬁ%/\ﬁ KL:‘IJ O \'loﬂ-.':?ii 'EW' “\’he Eistnfﬂ’ﬁ.if 1S E[-{El




5.) (15 pts.) In each of the following, assume the matrix A is n x n. Also, for each of them,
fully explain your reasoning.

a.) (5 pts.) If A is diagonalizable, must A have n distinct eigenvalues?

No ' % s fhe other way around .
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b.) (5 pts.) An eigenspace of A is the null space of which matrix?
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c.) (5 pts.) Construct a nonzero 2 x 2 matrix that is diagonalizable but not invertible.
(Hint: what must be true of the eigenvalues in such a matrix?)
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