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6.2 Matrir notation. Suppose the block matrix
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makes sense, where A is a pox g matrix. What are the dimensions of €77
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6.3 Block matrir. Assuming the matrix
p A
o [ - SR }

makes sense, which of the following statcwents must be true” (Must be true’ means that
it follows with no additional assumptions )

(a) A 15 square T_

(b) A s square or wide F."'

(¢) K is symmetric, te. K = K T_

(d) The identity and zero submatrices in K hiave the same dunensions. F:
(€) The zero submaltrix is square 'T"
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6.6 Vatrir-vector multiplication, For each of the tollowing matrices, describe m words how «
and y = Au are related. In cach case & and y are n-vectors. with n = 3k

R T
(a) A= 0 i il
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(b) A= 1 0 E 0 [, where E is the k x k matrix with all entries 1/k.
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6.12 Skew-symmetric matrices. An n x nm A is called skew-symmetric if A A ie.,
its transpose is its negative. (A symunetric matrix satisfies A = A)

(a) Find all 2 x 2 skew-symmetric matrices.
(b) Explam why the diagonal entries of a skew-symmetric matrix must be zero.

(¢) Show that for a skew-symmetric matrix A, and any n-vector a, (Ar) L r This
means that e and o+ are orthogonal Hint. First show that for any n x n matrix A

and n-vector x, 2! (Ar) E:',_n AiiD¥ |

(d) Now suppose A s any matnx for wlach (Az) = r for any n-vector r. Show that A
must be skew-svimmetric. Hint Yon might hud the formula

(e +€,)" (Ales + ¢,)) = Aii + Aj; + Ais + Ajs,

valid for any n x n matrix A useful. For i = j, this reduces to ¢! (Ae,) = Aii.
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6.13 Polynonial diffcrentiation. Suppose p is a polynomial of degeee 1 1 or less, given by
plt) = ¢, + cal + Fet” U It derivative (with respect to t) g/ (1) is a polynomial of
degree n — 2 or less, given by p'(t) = dy +dat + 4 d, 1" ‘. Find a matrix D for which
d — De. (Give the entries of D, and be sure to speaity its dimensions. )
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