Math 220
4.2b: The Null and Column Space
Questions for flipped class
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(T/F) The column space of an m x n matrix is in R”.

(T/F) The column space of A is the range of the mapping
x> Ax.

(T/F) Col A is the set of all solutions of Ax = b.

(T/F) If the equation Ax = b is consistent, then Col A = R".
(T/F) The range of a linear transformation is a vector space.

(T/F) Col A is the set of all vectors that can be written as Ax
for some x.
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Consider the system with augmented matrix [4  w]. Since
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17. The matrix 4 is a 4 x 2 matrix. Thus
(@) Nl s 3 subspace of K, and
(b) Col Aisa subspace of R,
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Let A be the coefficient matrix of the given systems of equations. Since the first system has a solution,

7
the constant vector b=/ 1 is in Col. Since Col A is a subspace of &, it is closed under scalar
g
:
;

solution.
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Any quadratic polynomial q for which q(0) =0 will be in the kemel of T. The polyn
be q=ar+ b*. Thus the polynomials (=1 and py()=1” span the kemel of 7.1
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31
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(T/F) The column space of an m x n matrix is in R".  True

(T/F) The column space of A is the range of the mapping
X+> AX. True (connection to L.T.)

(T/F) Col A is the set of all solutions of Ax = b. False - Col A is the sef of b's
(T/F) If the equation Ax = b is consistent, then Col A = R".

False - It must be consistent FOR ALL b's.
(T/F) The range of a linear transformation is a vector space. True

(T/F) Col A s the set of all vectors that can be written as Ax True
for some x.
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45. Let Maxx be the vector space of all 2x 2 matrices,
and define T : Maxy — Mayz by T(4) = A + AT, where

a b
)
a. Show that T is a linear transformation.

b, Let B be any element of My.c; such that B = B. Find
an A in My such that T(A) = B.

c. Show that the range of T is the set of B in Ma.cy with the
property that B = B.

d. Describe the kemel of 7.
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(a) find k such that Nul A is
a subspace of R*, and (b) find k
such that Col A is a subspace of R*.
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40. Consider the following two systems of equations:
Sx 4 x =3 =0 S0+ xn-3u= 0
M + 26+ 55=1  —9n +2u+Su= 5
4xi+ m -6 =9 4v+ 0 - 6x =45

It can be shown that the first system has a solution. Use this
factand the theory from this section to explain why the second
system must also have a solution. (Make no row operations.)
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44. Define a linear transformation 7 :P, —R? by

T(p) = [::g;]. Find polynomials p, and p, in P, that

span the kernel of T', and describe the range of 7.




