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1. Yes or Nao. Llf yes, give a brief proof, otherwise vse an example to slate why

{30%}
(1) A hmt.mgtnr:uua zystem always has a soludion.

{2} A noohomogenecus system haz a nontrivial solution if and oaly if the numbers
of equations of the syslem equal the numbers of (he variables.

(3) Haset 8= {m,... 2} in B contains the zero veclor, then the set is luieacly
independent,

(4) v, o vy are lincarly independent veclors in 7Y then {a, vy, ey 42 adsa linearly
tudependent.

{5) Lot 7o B* — K™ be a lincsr transfrmation and let A be the standard matrix
for 7. Then T inaps A® onto &™ if and oniy il the columns of A span f°,

(B} 1 an mxn nuatrix A has m pivot columns, then the equation Az = & has a aruicgue
rolution for every bim 8™,

{T} A.zn 15 an invertible matoix (ff the equalion Az = 0 has soolrivial solutions.
(8] We always van apply Cramer’s Huje 1o find a solution of Az = &,

{B) CGiven a b g A™, if the equation Az = b is consiatent, then the colwimn sprace of
Anrn m H7T,

{10) Any complex sysiem can be simplified by investigating ita corresporling eigen-
system.

2. Urhogomlly diagonalize the following two matrices. (10%)

Y]
FE B!
A=[D 2 @
10 2
(k) i
3 -2 4
B=|-2 & 2
42 3

Hiot: Its charecteristic equation iy {4 ~-7Y(1+2)=0
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(b)

(a)

(b}

Daterrune whethar the inear systoms are consistent, If they are consistent, are
their solutions “unique™? (ive the reason for your answer, [10%)

ix,+2x =4
cx, —2x, =13
x, +3x, = —4

=2x, +3IL + 12 +x, =4

=3z, = Ox, +4x, =5

-x, -3z, -1 +3x wl
-2z -3z +3z, =1

x, + i, + 5xy —Bx, = -7

Desenbe the zalubons of Ax=b, where

(3 5 4] 7
A=[-3 -2 4| b=|-1
6 1 -8 |
P2 -7 [
A=]-2 -3 9| b=
|6 -2 10] i

[ndicate specifically thair solutions as the parametric vector form, such as
ISP+ Thiss to specify what are p, v, and f respectively, {10%)

2000
0101
A0 8 2 0
01 0 1
The eigenvalues of the matrix A are 2 and 0. Find A'0. (5%)
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Eecall that an nen matrix N is nidpofentif N = 0 for some integer m.

(6—a) Show that the eigenvalues of a nilpotent matrix N are all zero. {10%)
{6-—5) Shuw conversely that if vhe eigenvalues of a matnix N are all zero, then N is
nilpotent. (10:%)

The number of an 1C {Integrated Cirenil) produced by a company for the last four—
month period wete 25 follows. Determine a least aquare line  called the cost—voluite
formula ) and use il to predict the total cosl for the next month { November) if
production was planned 1o rise charply bo 1000 IC*s,  [15%)

July  Aug  Sept Ot

NMumber of 200 400 600 B0
iC produced
Total cost B20 1160 1430 1750

{in dollars)




