Math 511: Linear Algebra
Good Problems 4

Due: Friday, 27 June 2014

LATE SUBMISSIONS WILL NOT BE ACCEPTED

Name: KP/UL

Instructions: Complete all 10 problems. Each problem is worth 10 points.

Show enough work on the paper provided (this paper), and follow all instructions
carefully. Write your name on each page.

You may use any electronic (or other) aids that you wish, but you are expected to
show all relevant details of any calculations. A correct “answer” is not good enough;
I need to see how you got it!

Good Luck!



Name:

1. Consider the vectors
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(a.) Find the transition matrix from the ordered basis U = {u;,uy} to the standard basis
E ={e;,es}.
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(b.) Find the transition matrix from the standard basis E = {e;,e,} to the ordered basis
V ={v,vo}.
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(c.) Find the transition matrix from the ordered basis U = {u;,uy} to the ordered basis
V = {v1,vo}.



2.

(a.) Use the map I : P, — R? to show that E = {1, x} is the standard basis for P; ie., it
corresponds to the standard basis of R?.
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(b.) Show that V = {2x — 1,2x + 1} forms another basis for P,.
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(¢.) Find the transition matrix from E to V.
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Name:
3.

(a.) Find the transition matrix representing the change of coordinates in P3 from the
standard basis E = {1, x, x*} to the ordered basis V = {I,1 - x,1+ x — x?}.
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(b.) Write the vector p(x) = 3+2(1 — x) —3(1+ x— x?) in standard coordinates by using the
matrix in part (a.). Check your answer by distributing and combining like terms.



4. Consider the vectors in R3.

{X1,X2,X3} forms a basis for R3.
l
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(b.) Find the transition matrix from X =

= {X;,Xp, X3} to the standard basis E = {e;, e», e3}.
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-3 1 3 4
A=| 1 2 -1 -=2}{.
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5. Consider the matrix

Find bases for the row, column, and null spaces of A.
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6. Determine the dimension of the subspace of R® spanned by the following vectors
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Name:

Recall that a matrix equation Ax = b is said to be consistent if it has at least one solution,
and inconsistent if it has no solutions.

(a.) With our new perspective, a matrix equation Ax = b is consistent if and only if b is in
the column space of A. Prove this claim.
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(b.) Prove that a linear system Ax = b is consistent if and only if the rank of (A|b) is equal
to the rank of A.
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8. Let AeR™*" with m < n and rank(A) = m, and let b be any vector in R™. (a.) Explain
why the system Ax = b must have infinitely many solutions.
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(b.) What can you say about the nature of the solutions if rank(A) < m?
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Name:

9. LetaeR?be afixed non-zero vector. A mapping of the form
Lx)=x+a

is called a translation. (a.) Show that a translation is not a linear operator.
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(b.) Let a=(-1,2)T. Illustrate geometrically the effect of the translation L(x) = x+a on

he sub S={xeR?|xp = x1}. '
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10. Determine whether the following are linear transformations from R3 into R?. Justify

your answers (Prove or provide a counterexample).
1. Lx) = (x2,x3)7;
2. L(x)=0;
3. LX) =1 +x,%)7;
4, L) = (x1, 02+ x3)T;
5. L(x) = (x;,0)T;

6. L(x) = (x;,DT.
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