1. Bring the following matrix into row reduced echelon form: 10 pts
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2. Let A, X and B be as below. ' g pts
21 1 2 1 id '
A=]10-12| B=]| 3 X=3;
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{a) Find the general solution to the system AX == B.
Hint: See the last page of the test.

{(b) What are the translation and spanning vectors?
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3. Find a spanning set for the nullspace of the matrix A in Broblem 2. 3 pts
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4. Prove that the spanning set you found in Problem 3 is linearly inde-
~ pendent. (The proof can be very short.)
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5. For which values of a,b, and ¢ will the following system have a solution?
9 pts
r42y+2z=a

3zr—-y+2z2=0
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6. Create.a 3 x b matrix A with noné of its entries equal to 0 such
-that AX = B is solvable if and only if B-belongs to the span of U and

-V where 9 pts
U = — ) V - 0 .
4 _ -1} .

Explain why your answer works. Note that we are asking about B, not
X.
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, rove that if A satisfies the regunirements of Problem 6, then the fol- |
, owing equation will not be solvable: 3 pts
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8. Create a system of three equations in four unknowns (reader’s choice)
such that the solution space is a $langin R* that does not pass through

0. Do not make any coefficients equal 0. Explain why your example
i ' ' 7 pts

‘ works.
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an inconsistent system. Explain why the system is inconsistent.
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10. For a certain 3 X 3 matrix A4 it observed that

B0
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11. Suppose that the element Z found in Problem 11 spans the nullspace of
A. Explain why the general solution to the system AX = [1,—-2,—1]*

is . \ .
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12. Let X7 = [1,3,7)%, Xz = [3,1,-2]}, Y1 = [7,5,3]* and Y == [4,4,5]".
" Prove prove that X; and X; span the same pace of R* as ¥; and
Y. For this you need to prove {a) that every element of the span of X,
and X, also belongs to the span of ¥ and Y; and, conversely, (b) that
every element of the span of ) and Y; also belongs to the span of X,
and Xz.
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13. Let W be the set of matrices of the form below where a, b and ¢ range
over all real numbers. ‘

[a+b+3c, —2a+b, 3a+b+5c]
—-Prove that JA.is a subspace of M(1,3). {(Reason directly from either

the definition of “subspace” or Theorem 6 on p. 79 of the text. Do not
use the theorem that says that spans are subspaces!) 9 pts
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14. (a) Find a spanning set for the set W from Problem 13.

(b) Find a linearly independent spanning set for the set W from Prob-
lem 13. ‘ : : 5 pts
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15. Let W be the set of all 2 x 2 matrices of the form shown below where ~
a and b range over all real numbers. Prove that none of the subspace
properties({1)-(3) in Theorem 6 on p. 79 of the text) hold for W. 6 pts
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16. Let X3, X and .X; be elements of some vector space. Prove that
W = gpan {X],Xg,Xa} is & subspace. Reason directly from either the
' definition of “subspace” or Theorem 6 on p. 79 of the text. Do not use
'F 0w C’Uﬁ\-f\ {Caltags &, the theorem. that says that spans are subspaces! 8 pts
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