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ABSTRACT

ABSTRACT

The theory that the inverse of a nonsingular matrix is continuous function of the
elements of the matrix was established by J. H. Wilkinson!!!. The continuity of the gener-
alized inverse A* of a matrix A was introduced by G. W. Stewart!?!. In this paper, at first,
the continuity of the special matrices inverse, such that M—matrices and H—matrices, re-
spectively, are provided. Campbell and Meyer™! also established the continuity properties
of Drazin inverse, but the explicit bound was not given.

The Drazin inverse is unstable with respect to perturbation. However, under some
specific perturbation , the closeness of the matrices (A+ E)” and AP can be proved and the
explicit bound the relation error can also be obtained. Based on the different representa-
tions of Drazin inverse, many scientists and scholars have worked it research. U. G. Roth-

blum gave the following representation of Drazin inverse:
AP=(A-H)'U-H)=UI-H@A-H)"!

where H = I — AAP = I — APA. Based on the representation, we also obtain the norm
estimate of ||(A + E)P — AP, /||AP|| and ||(A + E)* — AP||5/||AP||, and compare with the

precedent results.

Keywords: M—matrices ,H—matrices ,Drazin inverse ,Pseudo-Drazin inverse ,Condition
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AT LAY 5 4 1 HE A TR 45 44 1R S

ARERR LA (BFFEAE AR S0 (i) S HE QO1I2FEITHO) (B
TRERARAED bRk X T HAKRELWHE, SRPEESHRE AR
P HETE BT Y. 275 ki N FF & R bR dE R Bl B, SR A E
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1.1.1 EE% AR EEEXB A RN 4B

Q: 4 REX?

A: BIRXZTEXI — P 8. TeXod B0 SCHEMO) B ik 3, TeXIE P
MI9894E & A WA AT 2, v WX ANFEF AT S 2 & fE TS &
i, TEINENEFLE R MSEXAETEXEM L, HHER M S E2 T, 5
SEMAAFE AT, NI B =T SCE N 2
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2. TEXHE A= () e 41 H 12— w2 HE e 2 30 TeXaE i 1 2 2 5K
tEWord fE 4l 47 B4 K2 1 Gttt 5 B 00 A 39T 1) 6 465 o 6 11 202 24
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6. A MPDF AT Rl e 3K, I A 51 F AR B 3h A4 o iRz

Q: BIRXEftAbhsm?
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LB RRIN S AR, (HRSRM4E R & Word &

Q: ZAREFREHEEX?

A: EHARBIRSEREIR S, MHFREFRNMAEG, HATHES WA
SWEXER. EH ATESLENE, HIJLAM R0 258 B L7 2 bk
A, BB R R BUE S E SRS - A 5l - S % S0k, DA B
Ly Rt L. CRHE SR R 7 Z6 UL SCRS R AT 2 NS 1R 3 T RS
MHTERMABEAERRAE, FEZH 8L TSN &ME
IRMBCE R 5 LTI AT LT 53R 5 LaTe X 0 75 2250 A\ A 2
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9w BF IS Fpdflatexfs ¥, B B % A 1% BhyperrefXf % Fl 4 3 48 H 30 3 2
hyperref {3 A EAR AR H RS, BN ADNE 7.

IERfSR PR 7 AR H 3 FH “ IE#igmF.bat” SCHEAN . Hgmirid
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HARWAEN G ST

1.1.3 HEKTEXIEF RN 4

VFZITEXH 7 %A X4 HISTEXR TEX A B X 5 TRXGE P & FHERR i 7E
—H, TSGR N A HERR A 1. R T A RX AN X 5, Al ITEX R
FEWTEXZ 7 i 21 e
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S Ja MZEd 3 e ig ik B BDX MR AL, AEIRE. B A2 HAh s R 0 ISTEX AR AR
REZBEAFKHCEE, 2 REN T BRI B D S 7 2 .

H AT AR BRI R AE P ISTEX fr & 58 23 2, 3l IR A% 1 B 28 ay 2 1%
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CTeXs&Windows £ 4t T 1l [7] 1 SCARAL ) — ETRX T RS, A3 9 3 28,
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M ¥ Tihttp://www.ctex.org/CTeXDownload N #ZCTEX(Z4 A i 42.9.2.164,
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R #B VI [0l thesis. tex 5 T 11

W R 22 22 ¥ 72 Basichi ICTEX B %E, A — g B Isf 25 E BRI T 2k /b 1
FAL, P ttBg. ik fae A 35 g B i pd it 3o
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» 113

to get updated packages from a remote package repository
package repository "o 7E# AL I A BLi $¥Chinalfjmirrors.ustc.edu.cn. X2 HHEFK
Wi, [FIEZE M, o LERER,

Let me choose a remote



5B BRG]

1.3 {RiR 454

BT SR R AR R 4 S5 OBCEE — AN B H b, I TUES TCthesise b
R PUAS B SR = Ao, W=

£ 1-1 B &5

R Ha/soft il
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EESEEN

typesetting A B HR MHE AT EWARZIE XAz P
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TEBRIGI SO/ bat JH FEATE AL
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141 HEFMER

FT - thesis.tex 34, 555 = AT HR R HR$5 5 N & U Nbachelor, master@¥doctor,

AR ARE WA,

\documentclass[doctor] {typesetting/uestcthesis}
SR J5 1 H contents H 3% H [titlepage.tex. 5 HAHIE B AR = LM B
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1421 Fig—=

WIIE SRR — E AR — A M Feex S, A7 T chapters H 3k H1. BT A
AR FHUTE-84m 4, ft LAAS B8 F Windows it 5 A H7 £ (RTUTF-8 SCA U4l tex ST
. BRIy WindowsHJUTE-84% 2 A Sk A1 FRATTFH B A —#6. - Bt AN 1 7 fd &2 L,
chapters H 5 N —>DuplicateMe.tex L1, & & — N5 U L2 X B
— I A FREREE S 0, AR SO A R R] . SO A et T AR R X —
IR

chapters H 3% "1 ) SO AN 2 #0 IR S 4 108 S0, B i DuplicateMe. tex Ji
fEchapters Bt A A M, F—TINAZE CH, 72 thesis.tex FMA
\include{chapters/DuplicateMe} X ¥ ]i& ). \include{} N7 P & & )i
P EEAET, ALK T &S i If k& Ak ki 1) 2 ) 2 87 5 M thesis. tex 25 45,

NTEFEER, RERBEBERXH TUTF-8%wi, & SO — A 48
7e% Mode:: "TeX:UTF-8", %Jami#f2ilfs, AmIELENED. XA
N T Ak — A28 H shiE FEUTE-8 447 H SCF. 7EWindows H, LA
I BRI AS 2 ANST,  EAR AT P53 7 WUTE-8, {H2 KR A X 5. Windowsid #
AHUTF-81% 02 7 —41"BOMXf}3k.

1422 8H 64

AREAEH &R ER R T 2. B
\chapter{}\section{}\subsection{}\subsubsection{}
EPUANE P T2 RAEE M, 7 LT HFuition.texE &

1.4.2.3 18IS

CTRXE: [ 7 [PDF 32 2§ SumatraPDF, 15 2 % F9%i 1% 5 E h3# ! () PDFI7
B, B Ll E S Etexili SO AR B0 B H) BV fESumatraPDFH W o 45 58 B
%, B0 A 3% Blex iSO RO E. F4h, AT LUHIXAN EE B I S
B . b A EE S S T .
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B E ST LA 2 RN
\pic[htbp] {4771} {width=0.6\textwidth}{ C %}
XEkmAHTHANRNE R, £ NP ESENIESH, HTRRGEE A

B 1-2 %ife
PN E. ERINSEhibpilh & ik KRG H R YT E (h). ATEH (b). XL

TS (O HAM—T0 (p)e B AZENBNGIHMEZ A, RamEEs). 55t
ALV EH], R REAFZEMA XM, SRE ST E. WA RLm I inA
0, HUFRGAHEERMIR S, (HHR IS R R

FEASH PR E R RN, KA R #E dwidth=\textwidth. [X
NIX S WE B 4% B8 e b AN AR TEOK B4 A B B8 S T AT SO . W R
I AN KN, B R G 9 0,642 3 LLO.6FE 1 L. AT Bk
Hheigh=5cm 2. W — NS HEE XA ERES WWELHT5IH
KR, tEX-XZERD, XN AFTET BL, AHEXR BB AR
fEpicsH® T AN @AY EBAKE ), WAZEE—FRLT. B
F¥png,pdf,jpg.jpeg-

EFT LA Z MR E R Al T BH, XREEILH MRS, SEXAET
R/ TRSR
\begin{pics} [htbp] { E@Ar A H{EETLE (EXHFHR) }
\addsubpic{F E & } {width=0.4\textwidth}{ X 4}
\addsubpic{{>#5}{width=0.4\textwidth}{Penguins}

7



R PN e 2 DA TS

\end{pics}
EKPATar A, B —ATMERE —ITEX T —1FEHE, EHEPCHEAE T

(a) AREA (b) 48
Kl 1-3 T EIECER
Zkaddsubpicin 2. AT A HEFE AT LLRAT 2N —47. B EA R, BT
P50 . 5\ textwidth % [F B F AN REHEE —A1T

1.4.2.5 AN FIE

TeX R GixF L0 1 S FF A B RS (0, 3Pt v2: 35 B2 R UK R Excel SE 7E
RHE T, PLET AMIA T FHExcel fil1E 413 H 20 F ERR L H 1R,
HSR Z HERAGER P LA . (P [ 55 520 B AR B2 R m AR (B 1T h)))
PR RNKGOBOE, VRGNS, BUCRH =48R, BEN AT,
k13

TN I8 =R DL I GE A4
\threelinetable[htbp] {#~ % }{0.4\textwidth}{lcr}{ K71}

{ T H &I H &I AN\

H
802.11b\tnote{a}&2.4GHz&DSSS\\
15 T &2 .4GHz&FHSS\\
HomeRF&2 . 4GHz&FHS S\ \

H
\item[a] iX B 3L LA Am i vE !
}

T NG B 2R ) = 2 R 0] LB SK R e
{&\multicolumn{ & 7| 4t %1} {c}{MW ZN\\\cmidrule[0.05em] {4 By & JT 5 7|
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R 12 HATEARF T Z R =
%R

I H LU E S S ¥N

802.11b* 2.4GHz DSSS

(%3 2.4GHz FHSS
HomeRF 2.4GHz FHSS

¢ I BLA AT DL I AEIE !

Rl SR
T B & &I AN\
3
BARTE B tuition.tex H 13X FB 4 Y5 A LAY,
F 13BN 2k

2
T H R BOR

802.11b* 2.4GHz DSSS
[5W5 2.4GHz FHSS
HomeRF 2.4GHz FHSS

¢ I BLIE AT AR A E !

FFAMLEERT LUK I, threelinetables@ — N A8 NS H M i & H—MSH A
ANE R —F, —ANAESE, Dhgeth—F. BTN 8G B ler) Z
—F, KR¥E5HKFEA] PRl XA B B B R — 51 1o 55 77 20
lerr Al R R FE JEh AXI5. XK R mE i ix ), I HXI AR
ATLLE AT XATLAA 24, A2 51 56 B35 77 id.

BATRE AT W RIS S RELAAE. BT RES
TR RAR A A TP EE O A A A A AR R TeX AR HER MM 3 BN FRLTTHE
B &FF 590 I, BRAT 4 R EFIN\R R AT

7£802.11b55 1A — Mtnote{a} ¥, B RBNIMEMEEM M L. aET
THINKIGR S, RONIRAT AE R P INF 2. G =ATHRIREES o, BiRt
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R Eaf N, B EIECE AT AR WORER B T, e —
PRAE TN BRI,
XA ) = R — N, M — R, ERIALE R RG R E
Mo IF HARR AR bR GBYE) AR MEM I, X mWordit ZRZ 1
AT I I 5 24T B EL R A 3R A, FRATIA BB W] DAt il X ] DUA XA

I A
HI?I/Q’\:

\longthreelinetable{#r4 (I X# FH i) I EAFAI{F %I {1lcr}
{

T B &I E &I AN\

H

802.11b&2.4GHz&DSSS\\

3

R 1-4 W] H BRI K =R
T3 H RS ¥ S

802.11b  2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b 2.4GHz DSSS
WA 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
[ 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
WA 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b 2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS

Rl
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W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b 2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
B 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
B 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
B 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
B 2.4GHz FHSS
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HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
[V 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
[5W8 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
802.11b  2.4GHz DSSS
W 2.4GHz FHSS
HomeRF 2.4GHz FHSS
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XA K R RN A SRR M. XA RIEAZIZENE, SRR BT
(AR

N TR A T A T I AN 1 P I TEX R 6 i . B T — AT
&, BRI AEIE ), REAE I ERE AR, R[5 XAER R
MExcelZz il ), XA fEExcel 4k X L Loehs, SRJE A4 i B, Excel X L&
1% LR Fr i AR R 2B AR, B LA AT RAFT IF Windows ] BURG I 3E 25 54T 1. 3
EAZHQQM AR T M, XA BIAANZ LR 1 Excel i B2k,
\pictable[htbp]{& 47 }{width=\textwidth}{& k X 4}

XA i 2 HL SEANE N B R ) i 2 AR

# 1-5 FExcelfilfE 12 4%

Bk ¥ 3500 ¥ 3800 ¥ 5050 ¥ 3700 ¥ 4130
=H feii]

ge=A V0 ¥ 100 1800 ¥ 130 ¥ 80 ¥ 220
TemA S A ¥ 2200y 100y 70¥ 140 ¥ 120
SERRE WAL/ — ¥ 2300¥ 2000¥ 30 ¥ 160 ¥ 100

HEE (DAIEE) AV ¥ 190 ¥ 40 ¥ 70 ¥ 140 ¥ 220
EEHER e ¥ 110 ¥ 110 ¥ 170 ¥ 120 ¥ 20
rE ATy 200 1600¥ B0C¥ 130 ¥ 110

. THRT A ¥ 80 ¥ 170:¥ 110 ¥ 110 ¥ 210
SHIER o ¥ 500 ¥ 130 ¥ 60 ¥ 150 ¥ 190
He SV 80:¥ 40 ¥ 230 ¥ 250 ¥ 100

miE WA ¥ 20y 200¥ 1200¥ 250 ¥ 100

HEE e W ¥ 160 0¥ 190 ¥ 90 ¥ 160 ¥ 130

e T ¥ 1200¥ 90 ¥ 160 ¥ 190 ¥ 250

BN (M) [~/ ¥ 1600¥ 1300¥ 1000¥ 70 ¥ 130
Flz | S~ ¥ 300¥ 20 ¥ 190 ¥ 210 ¥ 130

#H .\ ¥ B0 ¥ 70¥ 60 ¥ 0¥ 70

143 ABEAR

AR R £ R ot 21588 A N T amsmath fllkmath 72 L, PAAE
MM e AR KT HC g 5 RS B 2 “ TeXbook 1 3C hi.pdf”
P16E 195, XA R TRXIIER miEaN S M TRXAUSE1E, M A xianxianfll i,

THAR: BASEE AT AR filh:

#$A\in F"{n\times n}$, HXEZEIFEREHSpS, #

G PELE R ST :
A€ F>, HXMEREIEA ¥ Hp, H
AT N AT
(IFASRWE
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%

S.!S,W* = AW*
BT LAk W BISRAERE S3''sy, HURFEME M. FERATIX ARG T, R
APRRER], B0

SyW* = (mg — my)(mg — my) " W*

HAGN—br, Frlt w BT FJC M. RIS hr B ] [
"3,

W* = S:Ul(mB - mM)
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(e) Kbt w* J5 RIA] 5

yy = mean(W*T - Yy) (3-9)

yp = mean(W'T - Yp) (3-10)

yo = Bt M In(P(x|x € Xp)/P(x|x € Xy)) G-11)
2 Ng+ Ny —2

B LDAZ A MY Wy yns Uss Yol ARAEEUR FE .
3.4 KENGE
KEANY T AFace RENSLIATT, B2 4 Android % Fl PC ¥ 75 55 5
HIRHI R G BATELRNB T RGBT RN SRIENE T FATE SN T 31t

I AE S HL 9 Ja R I IR B e, MO8 — S B dh, B4 T RSN
77 i AT A LB i PR F T B
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