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Q1 (24 points) Answer the following statements by true or false:

—\ (1) If A is an invertible matrix then A° is invertible. Z
"; (2) A nonhomogeneous system which has a none zero solution must have infinitely ma.ny‘Fi
solutions.

A S (3) If the square system AX =1 nas a nonzero solution then A is singular. f
n both A and B are invertible.

—~_ (4) If A, B are two square matrices and AB is invertible the

O ., Bto
—x (5) If A, B are twoﬂséua.re no/rfe zero matrices and AB = 0 then both A and B are not
invertible. (o s oh s T
Z < (6) ff (A[b) is the augmented matrix of the system AX = b where b is any column of A then
the system is consistent \ A lb \\

A™X = 0 has only the zero gy

Con
N (7) If the squa.re system AX = 0 has only the zero solutlon then
solution for every positive integer n.

*'f (8) If A is symmetric (A is symmetric means At = A) and skew symmetric (A is skew— %
symmetric means A* = —A) then A must be zero. : :»,4 2 <§
.\ - \1 (3-3 A

et A be a square 3 X 3 matrix. Then |3A] = 9]A]. =4 %b 3

7 1Al =27 Ia) )
t A be a square n x n nonsingular matrix. Then 'adjA| = LAIrS2. % jcl \
| A° M\\

‘ homogeneous system is always consistent 7‘
'fiA,B are n X n matrices and AB = 0. Then (A+ B)? = A*+ BA+ B2 ¥

b e 2 | , ;
(Alp) = By 2 | is the a.ugmetl.lted matrix of the system AX = b then the
,,g;’ has no solution X : =3 ‘(Krl i \‘f_

o T e e

of unknowns in a linear system exceeds the number of equations then
mﬁmtely many solutions. T om<wn
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—X (15) If matrix is in reduced echelon form thesit is in echelon form. .
w "\

? (16) If the number of unknowns in a linear system exceeds the gumber of equations then

the system has infinitely many solutions.
oy < ¥

- —— . .

3 (17 If the .number of unknowns in a hoﬁl_c.)’gen’gé@hnea.r system exceeds the number of
equations then the system has infinitely many solutions.

—  (18) The product of two elementary matrices of the same size is invertible.

?.' (19) The product of two elementary matrices of the same size is elementary.

—< (20) The product of two singular matrices of the same size is singular.
< (21) The sum of two singular matrices of the same size 1s singular.

s ‘% (22) Row equivalent matric&e‘ /lzai/e the same determinant.
2% (23) A diagonal matrix is invertible iff all entries in the main diagonal are nonzeros

< X7 (24) If the linear system AX = b has a unique solution then the system Az = chas a

unique solution.
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(1) Let
A be nonsingular,
A (a) If 4 fhina A ./11
1S Symmetric then 4= ; sl ed
@ If A s tr I8 symmetric ,ci,' - \ ‘\
I o T L & @, .
e) If 'angular then A~1 is triangular '); g E
AlSdi 0 { ; -« " -l
- n -] ¢ z 'A v
| ,.pl ag al then A 1 18 dla.gona_] 5 o \ an P ?
‘ All of the above g
A :; -
(2) If Ais a 4 x v .o ol \b ‘]
4 : T n
4 X 4 matrix such that A is singular, and b = Z Abes . L P
] i LAES o
It | . . £ r : 8 vt i
is po§31ble that .LAX = b has infinitely many solutions ',L__,...”_f-;_?i_u :
The system AX = b has exactly one solution [ A ( e
. " ‘T: . ¢
(c))The system AX = b is always inconsistent AP s I > 7/ ‘
: -
A~ (d) The system is always consistent A = }_ﬂ *\: < \
(3) If the coefficient matrix of the linear system .AX = b is & 3 ><4 then (A\{ s "G ‘\
(a) The system is consistent ' mLA L T
“x-':(o v..ﬂ”-/ \—'--.-::—‘ o

(b) The system is inconsistent <~ |
‘\‘“"_. g1

(c) The system has a unique solution. "N

None ”ac,Omc,\us.’avp

s S L N =2 . e

(4) It A is an n X . nONe inverti'ble matrix then j o =

(/'The linear system AX = b is inconsistent for some b € F™. 5, S < ,b‘z
' i

he linear system AX _ b is consistent only if b= 0. .
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(c) The linear system AX = b is consistent for every b e R". i\ Fol g

& (d) The linear system AX = b has infinite solutions for some b € R™. §e
Fali 203 3 f;"(‘G J
B (5) If the coefficient matrix of a linear system AX =bis A=|0 —1 1| then :
(0 4 L)

\-_ (a) the system has infinitely many solutions = % 1 5
§ i . gt
A (b) the system 15 inconsistent \ " i

N . A
7 x “M}he system must have a unique solution |
(d) The system 1is consistent only if b= 0 2
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X (7) Let. A=| 0 1 0 1 1 then the (2,3) entry of ijs L
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(b) 2
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(8) If (Ajp) = | -1 1 _1 | 0 lis the augmented matrix of the system AX = b then e
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the system AX = b has no solution 1 cae > e Q *«f o o A \
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(9) If (A]p) = I N | g is the augmented matrix of the system AX = b then
: -1 0 o«
~ thesystem AX =0 has exactly one solution if 7 e #_ )
(3) a= -2, =1 R e% Bin?
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B (g =404
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(10) If et 1
) (Alb) = —i é -l g is the augmented matrix of the system AX = b then
o (87 5 *B
p the system AX = b has inﬁMolution if A =) Wi
a=—2,ﬁ=—1 1 +2X =o acs s v |
(b) a=-2,8+ -1 B o Dt
(c) a# 2,64 -1 e o
o ~ -\
@ ot -29=-1 hidinoin
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(11) If (Alp) =| —1 1 —1 | 0 |is the augmented matrix of the system AX = b then
<% ha b R el :
thesystemAX—bmconmse e o B \c’ \ l\\ \
a=—2,ﬂ=-lora#—2,ﬂ€(—00,°°) ' | O s

£ (b) a=-2,B+# —lor a € (—00,00),8 = —1

(c) a# -2, # —lor a € (—o0,00),f = —1 2@@ O
a#-—2,ﬂ"‘=-—lora€(—oo,oo),ﬂ=—1 2 & =4 f;
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(d) Let the system Az = 0 have a nonzero solution. If the system Az = b is consistent,
prove that Az = b has infinitely many solutions
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(b) Use LU decomposition of the matrix A ' m part LB’) to solve the system AX = b, where

b= (1,1,1) oW
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