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The Answers of Two Questions on Matrices

FENG Liang-gui
College of Science National Univ. of Defense Technology Changsha 410073 China
Abstract Two questions about matrices are discussed . One is answered the other is answered in case its rank=1 2 3 4 5 re-
sp. . The results obtained in this paper can be extended in many occasions.

Key words determinant C— W function similarity

n Rnxn
1 A= a; a; -a a | detA |
2 A = a; aU€Z+ P = aij+€ij ’€ij>0 A P
A= a; a; €72 P = a;-¢; |sij>0 A P
1 5
a;
a, ., a, a, a,, n -a a ,
a - a n 1
‘e sup " | det X
1 1 1 sup |detX|= |a|
Xe —a a
2 2 sup |detX| = 2| a 2
xXe —aa ,
1 -1- 1 -1 =1 -1 1 -1 -1 -1 = 02 -2.
1 1 3 sup |detX|=22- |a|3
xXe -4 a g4
2 4 sup |detX|=24- a’
Xe —aa
1 - a a 3 = a —11 3 AG —11 3 A
A
* 2000-09-29

1968-



78

a 1 10
| detd | = deté] Al S Al e -1
O 0
a 1 10
|detA = deté} A2 % A2 € 0 -2 ..
) 0
| detA| = 22| detd | A€ 01 ,.
01 01 = 01 01 - 01 = 0 —11.
sup detX = 2% |a|3.
—(l(l3
2 BE -11 4 B
o 1 1 10 o 1 1 10
0 0
detB| = detELI . ] g detaj 5 0
H B f P B j
Ch O ) 0
=2|detB®*| B> € 01 ;.
B3 i 0 detB? =0
1 11 1
1 *
0 g B*e 01 -1, 01 -1 01 -1 = 01
1 =01 -12 -2. |detB* =01 2. L sup
—(lu4
1 1 XE —-aa | det X |
|detX| 0 2a? XE€E —a a ; |detX|
—a a 4 |detX| 0 22a* 2%a*.
X
o1 1 10
51_1_11D o1 1 -1(
0 g o (!
all 1 -1 -10 a=—1 1 -1 a
0 O 0 1
El] e e L
O -1 1 -10
2 5 sup |detX|=3- 24 |a|5
Xe —a a g
X € - a a 5 X = &X' X' € -
Ol 1 10
0, 0
detaj , Ezz“- | detx * | X*e o1, X’
1 U
1
detX® =0 1 X3 (
%
0
X>€e 01 -1 5. X? X?

1

| detA

1

0

0

-2

2001

22

|detX1 | =



79

Ay axp
1 X3 X = 5‘121 ay 0235 @y a Gp3 € 01 ( )G
0 0 aszx Az
a3 azp  asz
fenn
01 -1 ) detX ¢ =0 1 1 X
- 2. EGME: et = ap ap as an =
Da31D
ol by b
X 51721 b bzsg bay b3 01 by b1z by by by b
Dbzl b3 b33D
Obno b0 gl b big
&€ 01 —-1. Ebzzg 55235 sgnby sgnbs Ebﬂ bx b235
Db32|:| Db33|:| DbSl b32 b33D
ol Cr2  C13[]
Cxn (3
5021 Cx» 0235 X7 . Clp C13 Cp1 C31 e 01 ( )6 01 -1 2.
C C
DCSI 3 033D * .
Cy1 € C33 e =0
O cp c0
% O
8 O
B Y0
01 -1 - 01 =01 -1 =2

d22 d23
|detX7|=|detX8|X8=( )e 01 -1 -2 ,
d32 d33
01 -1 -2- 0 -11-2=101-12-24 01 -1 -224-01 -1 -22
4 = 0 -11 -22 -44 -33 -55 -66 % %
0 -01 =0-1 1-01=201 -1-01= -1 -2.
|detX | = 6 % % 4+2 -2-4 dyy dyy dyp dy
-2 1 ¢ C13 1 0 -11-1= -10 -2
1 detX 8 6. detX ® | = 5.
detX & = 4. % % i4-00-4 ii2- -2 -2-2 i
dp = dy =-2 dyp = 0. cp = c3 =1 ep ==1= ¢y ¢y = ¢33 = 1. X7 =
o 1 10O
gl -1 023E=>011=021=031=1=>X6 X
1 -10
o 1 10 o 1 -1g o -1 109 o -1 -10
El 10235 51_1 _CZ% 51 1 cBE 51 1 —0235
1 -10 1 10 o -1 -1U b -1 1 U
1 Il Il I\
e ki kO
X 1 X3 = Ekﬂ ko k235 ko kxn k3 ks k3 ka3 ky ki

Dk?)l k32 k33 N

1 *
:>( ) 1 ka ks = 1 01 -



1 Halmos P. Finite-Dimensional Vector Spaces D.Van Nostrand Co.

2 Hoffman K Kunze R. Prentice-Hall Inc.

New Jersey 1971

Princeton  1958.
141 - 150.

80 2001 1
1 *
0=01 01 -1= -10 12 13 1
* %
0 by ks 01 -0 N 01 -1 =0
| detX ® | 3 sup detX < 3- 24 sup |detX | < 3 2 al’.
xXe -11 5 -aa g
m 1 1 1 10
_ O
51 -1 -1 -1 1p
detll 1 -1 1 —1g=2* 3
s
O -1 1 1 -10
sup ldetX| = 3- 2% |al®
6 —a a 5
mpxy + + myx, = ny
1 I:I m; n; E —aa t=1 5
myx; + + myx, = ny
2 AR ’det —a a ’det -b b ‘
5
2
3 A= a;i ai]€Z+./): aij+€i]"€ij>0 A P
R, R" n a; 0 A B &
. . Ax
7 B Ty X A Collatz-Wielandt 4 X = min x €
R x20 E xER. Dix =1 x €k
i=1
rp 2% = max ry x
+EE'
Perron-Frobenius
oA =1y x 0
ry x° rp
Ty ox <rp X
rAxO <erO <max rp x =p B .
vEE"
oA <p B

3 Marcus M Minc H. On two theorems of Frobenius R . Pacific J.Math.60 1975 149 - 151.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200101018.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%af%e8%89%af%e8%b4%b5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FENG+Liang-gui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e7%90%86%e5%ad%a6%e9%99%a2%ef%bc%8c%e6%b9%96%e5%8d%97+%e9%95%bf%e6%b2%99%e3%80%80410073%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Halmos+P%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200101018%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HoffmanK%3bKunze+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200101018%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Marcus+M%3bMinc+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200101018%5e3.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200101018.aspx



