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1. (36 pts.) Usi ng conpl ete sentences and appropriate notation,
define each of the terns or itens below. G ve the npbst genera
definition you have available at this tine.

(a) Linear conbination

(b) Span{vy ...,vy

(c) Subspace

(d) Linear independent

(e) Linear Transformation

(f) Onto :

(g) One-to-one :
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(h) Invertible, regarding matrices :

(i) Invertible, regarding linear transformations :

(j) LU Factorization :

(k) Kernel of a linear transformation

(1) Range of a linear transformation

2. (6 pts.) Suppose t hat

0 1 obmm O obm
A= 01 0 0om 3 o0
O 0 10 0 100D -

OO
OO
0Ood

A is a product of elenentary matrices and so is invertible.

(a) If Bis multiplied by A on the left, one obtains AB. AB can
be obtained fromB by perform ng a sequence of three row
operations. Fill in the diagrambelow with the correct row
operations. Use our standard notation.

B O B, 0 B, 0 AB

(b) Wite A! as a product of elenentary matrices. (Hint: You
I

will need the inverses of the factors of Ain the correct order.)

Al =
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3. (18 pts.) (a) Wite the general solution of the system
of equations
X, - 6X, + 8; = 5
X, - 6X, - 8X; = -5
in paranetric form
(b) If A=01 -6 80O
Oo1 -6 -8 0

Nul (A) is a subspace of R* for which k ?
k =

(c) Using your results frompart (a), give an explicit
description of Nul (A).

(d) Is the linear transformation T:R* - R? defined by
T(x) = AXx , where Ais as in part (b), onto? Explain.

(e) Wien T is the linear transformation of part (d), what is the
kernel, ker(T), of T ? Use all the information you have at hand.

ker(T) =

(f) What can you say about the colum space of the matrix A of
part (b)? Wiy? Explain as conpletely as possible.

Col (A) =
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4. (10 pts.) (a) For which value(s) of s does the follow ng
equation, have a uni que solution ?

B 1 -20x,0 010
M s-2 10K,0= 32 O
M 0 3sOx,0 O3 0O

(b) Wen the equation in (a) has a unique solution, obtain x,
internms of s when x is that unique solution. (Hnt: Craner’s
rul e m ght be sinple enough here.)

5. (10 pts.) Suppose that Ais a 6 x 6 matrix with
det (A) = -10.

(a) Wen B is obtained fromA by replacing row five with
negative twenty-nine tinmes row three plus row five, then

det(B) =

(b) Wen C= A, det(Q =

(c) If Dis obtained fromA by interchanging rows three and
five, then

det (D =

(d) If Eis obtained fromA by replacing row four with negative
two times row four, then

det(E) =

(e) What can you say about the kernel of the linear
transformation T:R® - R® defined by T(x) = Ax ? Wy??
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6. (10 pts.) otain an LU factorization for the matrix A bel ow.

01 -2 1 -40
A = 03 -6 0 00
46 12 -3 120

7. (10 pts.) Suppose that the matrix A has the follow ng LU
factorization:

0gi1 0 o0ObO3-1 4 -80
A= 0H7 1 00B0O0-7 2 150
0325 1000 0 1 -40

(a) If bis an element of R® the problemof solving the equation
Ax = b may be handl ed by solving a pair of matrix equations in a
particular order. Gve the equations, conplete with their
coefficient matrices, in the correct order. Use all of the
information at hand, but do not attenpt to solve either equation.

(b) Do the columms of A span R® ? How do you know??

(c) Are the colums of A linearly independent? How do you know??



