M ath 630-102
Homewor k #6
Due date: February 29, 2007

Group work on h/w assgnmentsis not allowed. No credit is given for results
without a solution or an explanation. L ate homework is not accepted.

Section 2.6

Problem | (not in book) Show that integration ofdsdegree polynomials (implemented
as a 5x4 matrixS) appliedafter the differentiation of 4 degree polynomials (4x5
matrix, D) is not an identity transformatior8D doesnot equall). ThereforeSis not a

left inverse oD, andD is not a right inverse @& Is it possible thab has a left inverse at
all? Is it possible tha® has a right inverse? Answer these questions msterf the rank

of these matrices (consult the summary on p. 168dbubt).

Problem 7. On the spacesRf cubic polynomials, what matrix representsit ?
[second derivative] ? Construct the 4-by-4 matrix...

Problem 8. From the cubics [cubic polynomials} # the fourth-degree polynomialg, P
what matrix represents multiplication by 2+3t ?

Section 3.2
Problem 21. Compute the projection matricaa'/a'a onto the lines througi=(-1,2,2)
anda,=(2,2,-1). Multiply those projections and explaihytheir product B, is what it

IS.

Problem 22. Project b=(1,0,0) onto the lines throughanda, in Problem 21 and also
ontoas=(2,-1,2). Add the three projectiongtp,+ps.

Problem 23. Continuing Problems 21-22, find the projection mal; onto a=(2,-1,2).
Verify that R+P,+Ps=I.

Section 3.4

Repeat Exercise 5 (Gram-Schmidt) on page 180 (“Suppose the independent vectors are
a, b, c...”) for the following set of three vectors:
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Check that the final vectors are orthonormal: plkbesn into columns of some matrix Q,
and verify that OQ=I

Note: the vectors, b, c are the three vectors that | called @, c; in class (columns of
some matrix A). Vectors;gp and g were called § b, and B in class.



