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1.30%) [V *877 7]
Yes or No (113757, FAT, — R FH1257, iﬁcﬁ” 3057, #RHET, = E177)
(1) 4 is an mxn matrix. The following statements are always logically equivalent (i.e., both
true or both false).
Statement 1:  The columns of A span R™

Statement 2: A has a pivot position in every row.

@ o - s
8 4 3 5

u=| 2 |and4= |0 1 —1 |.uisinthe subset of R’ spanned by the columns of 4.
4.5 1 2 0

(3) A homogeneous system has a nontrival solution if and only if the system has at least one
free variable.

(4) The general solution of Ax=b has the form

x=|2 | tx3 0

The solution set is a line in [R° through | 0 parallel to | 2

(5) The solution set in [R> of x;+3x,—8x3=0 is a line passing through the origin.
(6) If v1, vo, v3 and vy are linearly independent vectors in R4, then the set {vi, v, v3} is
also linearly independent.

(7) A transformation, x > Ax, reflects points through the y-axis. In R? 4 must be
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(8) The vector space R?is not a sub-space of R3.
(9) Vis the second quardant in the xy—plane; that is, V= : x>0, y<0

Thus, V' is a vector space.

(10) A is a 4x7 matrix and has four pivot columns. Thus, col4=R* and Nul4=R".

(oi#r] 4 REQ)EPTREEI08D. 4 fHQ2) B E[05C. FHEQG)F I E]03B.
R4 T 'T§J17D. A | REREEREASA. 57— PJHF' IS EL “Suppose that
the general solution of Ax=b has the form ...”
FREG)FWREENTD. 1 J(6) B E06A. T REFREENTC.
FRE®)FHTEEI0SB. A HO) FP TR E]0SB. FFE10) g E]05C.
[i%] (1) Yes. CSP(4)=R™
< dim(CSP(4))=m. (FHERTIRAS T, =37 |CH6 F22a)
&= rank(4)=m (FHAELCHS H#:13)
= ARTFERT [ E R m i ER (HFHCHO H2E123)
(2) Yes. i Adv=u (i1t |5 2)ie,

Frl"Jue CSPA. GHMSLWCHSE2EI17)
(3) Yes.  plug A= 0y A5 GHBWCH3 10, H2EI1)
(4)No. 'fEeplthrough [1 231", parallel to [1.5, 0, 1] (FHASLCH1 £5:20)
(5)No  feklplane, 7 klline. GHBWCHI E#:19)
(6) Yes. fi' B|5- g A RV (FHABLCHO A8 IF13)
(7) No (% BT EAD AN ] 7)
-1 0
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(8) Yes. ﬁ%if]iﬂ#ﬁLCHSﬁlﬂ 15a.
(9) No. rﬁéﬁ&ﬂﬁ;ﬁcmﬁamlz.
(10) No.  dim(CSPA)=dim(RSPA)=4 GiRBLCHOTEEI23 CH8 2RI 13)
. CSPA=R™*. (FHRELCHOE2EI22a)
([ dim(kerd)=7-dim(CSPA)=7-4=3 G CHS H2E18)

2.(15%) [3ﬁ*87j =]
Use the Gauss-Jordan method to determine whether each of the following linear systems
has no solution, a unique solution, or an infinite number of solutions. Indicate the
solution (if any exist).
(@) xitx +x4=3
xatx; =4
X17H2x2+Hx3 Tx4=8
(b) xitxtx3=4
xX1t2x, =6
©) x1tx =1
2x1txy =3

3X1+2X2 =4

[5347] G- FEE03A.
(i) Gragps

(1) 4 REZ (% BEERELCH3 7 7]8)
(2) x1=2-2t, x,=2+t, t55 (= T2 (%2 BEIAERRSLCH3 7 7]7)
(3) x1=2,x=-1. (% R CH3 #5 7]6)

3.(10%) [3ﬁ*87j =]

Each year, 20% of all untenured University faculty become tenured(=j< <), 5% quit, and 75%
remain untenured. Each year, 90% of all tenured faculty remain tenured and 10% quit or retire.
Let U be the number of untenured faculty at the beginning of year ¢, and 7; be the number of

tenured faculty at the beginning of year ¢. Use matrix multiplication to relate the vector

[U t+1, Ti+1] to the vector [Uy, T¢].
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347 4 e R 16E. 2 B CHI 6L 514
SEREE RS, BT RE R TR R
(i) FIRERUE A Un=0.75U,,  T1:1=0.20U+0.90T..

[ Ust, T 1= [ U, T2 ]

075 0
0.20 0.90

4. (10%)

Let4 =

oS o O

[?{ﬁ*871 |

0 0 O
b 0 0
0 ¢ O
0 0 d

(1) For what value of a,b,c and d will 4™ exist ? (5%)
(2) If A ' exist, find it. (5%)

(53] 4 B JE103D.
L] GRafps
(1) "." detd=abcd.

Labed® PHLE o AT (FERBLCHAE2R17)
(2) B 7
a 0 0 0
0 b 0 0 ,
A= GiHELCH3 #5171 12b)
0 0 ¢ 0
0 0 0 d
5.(15%) [ *877 7]

(1) A is an mxn matrix and b is in R™. Give the following definition:

" a least-square solution of Ax=b" (5%)

(2) Find all least-square solutions of the following system. (10%)
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3
x+y=2
x+y=4

(53471 4 Ji° JE09E.

(] (1) %‘”EJ%n@CH9L@21a TR TR
(2)

FUHRZ

normal eqution£}

104
SJLHE

et x=3t, y=t,

6.(20%) [yfi*877 7]
(1) 4 and B are nxn matrices. Give the following definitions:
( i ) characteristic polynomial of 4.
(ii) A is similar to B. (10%)

(2) Prove that if nxn matrices A and B are similar, then they have the same characteristic

polynomial and hence the same eigenvalues.  (10%)

(5347 4 e 124,
() (D) (i) %ﬁxrﬁjj\ SHCHI2EAS, 5 1 F L
(i) FERFEHCHTER21, I,_ﬂj FIETR
2) %”&J%’[%HIZL@SaE YZPH, | :TFJEIFE




