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1. (6 pts.) Usi ng conpl ete sentences and appropriate notation,
define each of the itens bel ow.

(a) Linear Transformation

(b) Onto

(c) One-to-one

2. (2 pts.) Create two 2 x 2 matrices A and B with integer
entries so that AB # BA, and performthe actual nultiplications
to show that AB is different from BA.

A = B =
AB = BA =
3. (2 pts.) (a) What are the dinensions of the matrix Aif T

is alinear transformation with T:R* - R’ defined by the
equation T(x) = Ax for each x in R ?

(b) What can you say about the nunmber and | ocation
of the pivot elenents of Aif Tis onto R” ?
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4. (6 pts.) Suppose that T:R> - R® is a linear transformation
wth AN (b (DO [+ 30
T(OO) = 0 and T(OD = 360
(00 (DO (L[] od

(a) otain the standard matrix for the linear transformation T.

(b) Explain how you can tell T is one-to-one. Be as conplete as
possi bl e.

(c) Using only the fact that T is linear and the fact that each
vector x = [ X; X, ]T can be witten as a |inear conbination of
e, and e, in the obvious way, not that the action of T can be
realized as a matrix nultiplication, show how to conpute T(Xx).
(Warning: Be very explicit concerning your use of linearity!!)

5. (2 pts.) Using the colum definitions of matrix product and
matri x addition, show that A(B+C) = AB + AC whenever the matrix
products are defined. (Hnt: Begin by witing B =1[b,,...,Db,]
and C =[cy,...,C . Way may we assune these have the sane

nunber of col ums??)

6. (2 pts.) Let u=J1 -2 3]"andv =[]a b c¢ ]
(a) Conpute u'v. (b) Conpute vu'.

u'v = vu' =



