Mathematics 700 Homework
due Wednesday, September 25

The following are problems on finding the matrices of linear maps.
There are examples in Chapter 6 of the text that are relevant to these
problems.

(1) Let T: R? — R3 be given by
T(x,y) = (xr — 2y, —4x +y, 7z — 11y).

Then find the matrix of T with respect to the standard bases
of each of R? and R3. (Recall that the standard basis of R"
is the basis e; = (1,0,0,...,0), e = (0,1,0,...,0), e3 =
(0,0,1,...,0) ....)
(2) With T as in the last problem find the matrix of 7" with respect
to the bases V = {(1,2),(3,2)} of R*and W := {(1,1,1),(0,2,1),(0,0, 3)}
of R3.
(3) Letting P53 be the real polynomials of degree < 3 and using the
standard basis V := {1,x,22 23} of P; find the matrices, the
rank, the nullity, and the trace of the following linear maps
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(4) Let Msyo be the vector space of 2 x 2 matrices over the real
numbers. Let
A= {an alzl _
a1 G22

Use for Mayo the the ordered basis basis V := {E11, Ea1, Eia, Eo
where

10 00 01 0 0
E11: |:O O:|7E21: |:1 O:|7E12: |:O O:|7E22: |:0 1:|

Then find the matrices and the traces of the following linear
maps from Mo to itself.

(a) LX = AX,

(b) RX = XA,



(c) CX = AX — XA,

(d) TX = X' (the transpose of X),

(e) SX = 1(X+X") and find the rank and nullity of this map,
and

(f) GX = 3(X — X") and find the rank and nullity of this
map.

(5) The set of complex numbers C = {a + bi : a,b € R} is a two
dimensional vector space over the real numbers R. Using the
basis B = {1,i} for this real vector space find the matrices of
the following linear maps

(a) Jz =iz,



