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SHRAREEFERBIAAN AL Y ABH—TEEEBR, ERA
BRBFRAPAA-AFENEDENELRRRY —THEEH, BB
HABREEFABA RN ERER CHEARA BRI 2 AARENE
TR TUNPTYI] T2 TP PO T STy
BA R AT L8 b M, LR A BN E ARk A A )
EWERE, AL AN IR ERNSX ARENREEHAESAEE,
AREZERREELAAR AR AR FEA FERUAALF KD, 1L
BMATLAB K # R RN A4 WA, BARY E¥AXBAREHEAED 5
EAFE BAFARBENER A IR ER AP EERE RS B RYE
3 B3 H R A AT LB 3 S DL B AL R B 4 B e
FER NEAFTEARSERE FUREAARAEHEFATHIT— £
WEARD, RY—REENRE TR, FRE—F0E A i HALMR LR
HERER,

TR, RATHATT WA 5 HF WA R AR A 08X
FHERFRERL, A AU ETHALRFRARENAE LR
ERBEHETMBAA TAEF R, RAT —RARR, RAHRZXATE B
AR

RERTERAOHEERTHEAN R RERERFEAER, B
KABEPEREE TS, RFAARETER LS AL REF K EAHE
MARRE GO RERMAFAARERK T AURKRENRELRER,
FENEFRPAREEEI AR X RS HH W SR b, RATH R K 2
REMBATTALTE, AR REAERT T RA RS RAEH WG T
(BERE)FX, ZHXCERAFRPRA, AR ERLER, HF T
AHH EEEHGH: ,

(1) BEHEENET S R LM,

AHMES D EERAFIR BB R FEA A AR RN K
MATLAB % R XS A EH. HTBANBEL, ¥ AN SEBWEL RS
BB NSRRI R, KO E BN TR E A, U
EEREEATAREAR T EA, REEAEREE B UREEYE4H



I B—REE

BT rA XA KB EEETHE T —E /4 MATLAB % #
BREEGUEREFUEA . 2P RUTERFEMENCA, ETHR¥E5H ¥,

2) MEGHFNERTTEARKN KA ERMRLESL,

UEFARIGE ERARBELANBRFAZPEERFAZHERGHR
R FEREWER, ZATR T AR ERFERBFE AL R FR Y
ERAWNXR BRI BFARNREPEN EREFEERHAFWXAEN
B, Al A TAF AR A BEANAEHEABNHAZT T EUR LK &
ARNHAEREN RSB ENE N ETLOREENHERENA  BRTE
AR EENREESREONENERSEEAR KT —LHAN . EK
BRARKFRAEA A FARNMEFRAEFTHENEF AL LIHM A ENE
BERRRNEE WEBETS5HFAZEELEANENNE. REZHHAEAN
RBEEIAME, BFHL, A A0S, 4EBREBAE . ERFUR
NEALRWHR FERBRERA TEERRALR, CAMANETHRTAE,
MERFENEFAGNBRAS, REBFE RN, EHROMAEARA, HE W
SERGHEELA, AN EAURBBERAT L RFLE EURE HHEL, RKE
ARG ERNGREIHBEANELRT %,

3) BHTE LG A A,

AFBHTBRANFERFAARIE, F— M BERIEAHEA -—EHREX
MR AE. BNFIEASFARH TREKEETHF, AL N ALAMB
HAUREAB BURKAREGHA AAEAKE UENITHEFEEL
WEE URHBEAMB . AP NEARAATAHFATIHARN SRR EFZFEEAX
ER,ZEATREZFAOFHGIMABRELEH LY, 2 NE A4
N BANHERTRERF AN B EFH A EABREAEREXRHNIAK
AeEd, IARALRE,ETHLEEIRER,

(4) hAARKATER , REKFRUENHER,

APWEIEHEARAREEATEMNFEERNRHEMRA, NMNF T MATLAB
BERERENA , AR EZFRUENER,

(5) BBEFXMANBBARKERNEZ T,

BERFENRE RFRFTEEHLFERF R, BRFLENAKF
BRBRIGFFNENE ) FERBANABEFER, FRRAWELEE. X
EMENRBAFEATAFES ELEL FHEREFTRAEFHFXA, UK
BmEBFREY BFETHERFEKFENANEEZR BERMH KA TERET
REORBFE IRBARADEHARNEREANTIRAZ — W EARXAWART
RBEHEARBL . EXR—FATRINGBE T AP XLEH , FETAF AR
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AHRBARAAPEFZLRH M ERLTENE R P E—F £
FE-FHENFhREXE ARG FEENERADARRET , F 54
FNIBREROCHREHEAENRE LY 2P R EXEHAREH.
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g8 AN

FEFERAE 1850 SF h EBER QI K¥EH R PE KA W47 (1. Sylvester,
1814—1897 ) H SE & ok M, B AE B TR — /N 2R 1 7 A2 41 1 41 398 5 1 1 B
EHEESHERTEWH 18 Ha, Wi EXKCF W B 19 4. 1801 48,
B E B KB (Gauss, 1777—1855 ) LM EKUEB R TR BIEN — 1%
T, HA—ANFEHRER, FRATRERFWEESE XU TEEFTTER
MEE. ERE,EMERFPHAE(NAEER ), ERZBHITR—-FF ,0EL
M RRA M RE . HEBTIITHES R — MK B AR mEte
Y.

1855 E LI JG , S E B2 K I3k (A. Caylay, 1821—1895) M E M #AT T %
FIBEGE S| 3 T B4R EREN S BEME, B THEENSBE RN, it
THRIEFBRSFEE, MR TEBEEEN S EEENMRRNE, ERXT —%
Pl K FHBEHBRHERLE, BT -BEELR. fla, JI3ET 1858 4£iF
BT ATAA] 5 AR W R B R RRAE 5 AR, X Bk 2 3F & I WA % 11 ( Hamilton) — L 3E
EF. PSRN EGERESME TEESEN T/, —BIA 8 25 i 8l
HBA.

AR ERERB PN EAES, BREET 17 e, BETHREME T
BANTEMBLRN. 1683 5, H A2 FK K F M (Seki Takakazu, % 1642—
1708) SE B T EE(R R Z ) M B BUE Mo N MK k", &P xt
TR EMENRACEE THEENNR. EEBERFEREKR(G. W.
Leibniz,1646—1716 ) &R 55 — MR E 7 XS WA JF IR E T3
— SR, 1841 4F HISER T AMEFBLENTIAMICS. EEEERHE
At (C. G. J. Jacobi,1804—1851) & Feitit T AT FI R, 3F F 1841 4 Hy
TERBEAFIIRURSAR M AR TR REH L, K175 R H
FZERSF B — R REREAHRKIEEZFTE (Cauchy,1789—1857)
AR PR TEHEREREER, FERCRATNE R ICE, S TR
I RA A AR, Bk FIE B 7 S HL 8 (Laplace ,1749—1827 ) & #, th i) T
YEMR KM% B T 115N MBS,

AEHENBEENRS EERNZE  SREEMY S, KRN AT
FIREE N HREREETE T RENTAEENRERER  BENBEERE
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15T R R AR T AR R

§1 XafEk Hiz

EERAERE T - BREANB S, B REERBE O, TERKE M ZEHE
RAHRBNBEANENEGERRKNEM. EFERHTHEHANEETR,
EHES TAMRBULRRMBELI X EE. AR 2 TERERMAKRE
BRHEF G P, KB W B 24 J7 T AH B R BX i) 22 T B0 56 F e B, 3 4 5] f 4
AT PR R R AT B AR R A 2 i, T EL X AT R BT ST R Bk R R R Y B
R OEZHEHRZL2AR RE L 7EL8H IR KR, 35 8E B8 LR
HEMFK, XUEAEEREBRLIRAENERETR. BEITEINT ZN
F BT s R E R B 2O LR B B & W O SRl , T AR B
T 2 4 R =5y 18] 50 4 T 35k 2% 00 220 i O T XoF S () AL, O R0 PR I O s BB %
filp PR S B 1) AL, 3 2 BRARR B A R AR & B B R A R

AV EENBEENRES , RENTAEGERZEHE.

—. EENERE

WL A EROEE, N TREFHNERELELE I EE
(number set). WATCEABWBER - BRBE(NERBEHEIN BEHE Z.
BHEHE Q LHE R MERE C. KUK PHFLRNEEHEBHBERX,
F—AEEAEARFORENTRERAFRNLSR. fl, 5 FHE3x=2 kK, E
EEBENRLHBN, MEARREBEEARA RN, X=EANWBEAHER (B
BARINZB)MBHNREA—SEBE, MM EBEHER(BREAIT) T
BHEDREAEE. X, RIIKERESX TREZERAREHAM, WA H
BEA XN FRIEZEE R A (closed) H).

BRI B (TR BRI DU AP 2 BB G R B2 IE 8 (rational operation). X
F—MAENEE  RIXOHNEXNMEEFTHBENEN TRAZENZES
BEBPREXNBEP, IXMEMNXNMZEREEHE. AUNk, RATE
mEL—IMHRESEFHEEREEHE, HP W —-MEEEEE T BHILHENR
KRB EANEZ — EREH T BEAN 5 E X724 8 R EO0E BOR T
BHEZE , XRERTROBESAFERBESE. ERIMNABORE D, BRI
B NMBEEZNTREZBEHRERNSAN, MAEEE Q. LHE RMERK
£ CXHAHB B, RIMNEAFEKE Q. LBERMENE CHAEHEZE
#RE A XA L B R 2 4ok, 35S B BRI HEE.
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EX1 BFERA-HBEHABH—ITEES, HPEE051. MR FHEE
A CGXBAN BB AR A 2 B B(BREAEIINREF PN
BLIRAFR F A— 808 (number field ).

B, 2R EBABNES Q2R LHUABNWES R MLEE AR
S CESREOE, 5 BIFR N 5 22 40 | 30 #0808 8o

RIE R E X, B E

la+by2 |a, beQ}
B—A8, BH A QLW2) RERXA . FLE  HEQW2)EE0 51,3
HEx Fingke g mEks s i, 5t Q(2) FIEER ALK o + b V270
c+dy2, 59K
(a+by2)(c+dy2) = (ac+2bd) + (ad +bec)y2.
B Ha,b,cfldEEEEE, L ac +2bd,ad + be FRATE. XBVLH o + 542
5 c+d 2ZHRBE Q(/2) F RIS, AT Q(v2) X FIREIBH A A K.
Moa+by27#0 Bf,a -by2#0, H
c+dy2 _(c+dy2)(a-by2) _ac=2bd ad—bcﬁ.
a+by2 (a+by2)(a-by2) o -2b" a*-2b
HHR a,b,c 1 dERZHEE, BT
ac —2bd ad - bc
ot =26 of -2h°
WMEAEE XHMEHE Q(V2) M FHRZEEHZHMM.
R Y5 HO B B S, [RRE AT LAUE B S8R
{a+bila, be Q]

= — A E.

ARAE BRI E IR F R — 50, AR 4 QCF, B A B BUSUR B/ 3
B.ELE,ERF R, FAE LRE F ks R e s H 48,

1+41=2,14+2=3,,l+n=n+1,-

SEFP, XU FEASHAFERR HAFEE 0, TUMNTEEEER R
W F Bk ZH I E A0 -ne F,XEW FOEHARBE HAEMN—-NF
HHHER AT AR R AN BT, BT LUR B F XY BR s s R B N F B R
A

A S, H QR C 45| RmA BH L HIRME LUK, M F FoR
(GI-%i¢ 7 '



4 H-F EEANTIK

T EAES AR R L2 AT, AT BAERE A L PR R

HATHABERFR — B WRHRR , EE RS R R T LTHRE ==
BERMYBHHERE. AT REEHEEWN, RIOTUEERBRPEEZEXRLH
Xt G —— B9 1% R FOR B P HES R — M ETE B3R R L B S SR E 5 %
ARIX SRR — AR TR TR BRI LB B B B E S X, R RERE

B, BANE REN LR EER JNHKE K P MTRES 4 ZEENEE
Bog RFFOEMAREYEE 3 TTIRBHHART KBS, 10 51K % XRS5
#1-15H.

F1-1 PEREFRBEHER

S

R

RfEY #

EHR

91

78

86

XIHRE

75

93

82

AP

67

80

56

FRE

92

83

87

BATAT LUK R 1 -1 el —A 4 17 3 IR Bk

78 86

75 93.-82
67 80 56
92 . .83 .. 87
HASE i =882 KR XM E R % K# Y HAHIRH {510 82
b, HAR A AT 5 I B 7 FE A R X
A0SR = ANFR TR A — R A PR AR SRR AR B B R 1 -2 5
HCBRAL: t) AR ABRATAT LU X A7 i = B 2R

x1-2 FRFER

b

S —H ) B pRM ) =g
BREHH 0.52 0.48 0.55
Se 0.25 0.28 0.19
e 0.22 0.23 0.25

AL L — 1~ 3 47 3 FI B TE sk



§1 HEEREHERE 5

0.52 0.48 0.55
0.25 '0.28 0.19
0.22 0.23 0.25
HASE—17 o BB R & ST T R — R AR 7 B BR R B R, R R i
BERBRT &N EE TZMBEARKF ERZESR, W5 BERR
S — BRI T AR — e A R R R S ROR, AR BT BE A R UE X

RE ERPRELXRGR M- BROLREAR,BREMNA -3
[ RE A, Xt R AT LA — MR SRR 2. R, EAT175 )

X2 HEBEFFPEmxn M a;(i=1,2,,m;j=1,2,-,n) HRE m
7 (B 0 31 (HH) B TE 2R

’

a, Gap a,
Ay Ay a,
Apy Ay 7 Qyy,

FRAF EM m 4T n SIERESL m x n BB, B AR 0 2B BE (matrix) ,i2 8 (a;) .., H
HE mxn NEIRAEER TR (element) ,a, R T X NEEHLE i 17
(row) 55 j 3 (column) {b BT EK ,i TR A TTE o, ITIEHR (row index) ,j FRH a,
) 51 35 #% ( column index).

MERER—NEREER N RS REE SRR X R —RIK EW
ARXEHBENTFEFA,B,C,-RAER. FoATREEENITRMIIK,
BEXEmITnIEFAIRKA,,,

KT HE,RATIBEIR F L8 mxn EER2EIEH F7" L B

Fr" ={AIA BHI F EH)mxn 5}

S B A0 A B3 L A 4B B 3 1) 18T R A 3K 4B B (real matrix ) #1 8 4B B ( com-
plex matrix). A, GREH R IR 28 X HEREERIEZHER F E#
SR, HAAe F/"Rm A BB F BB m xn JERE.

T HEAFILFE UL R R AE R

TLE L HEWEERR K T4 (zero matrix 5 null matrix) ,i2 A O.

R — 3 i %8 B R >4 ) 48 BE (column matrix ) , RA — 17 B 56 FE AR 9 17 %6 B
(row matrix). ZEBEITHEMER, B T#ETE S TR Z EAHLIRE, & %KL
a,,a,,,a, NTLEWITHEREIEH e, ,0a,,,a,].

FT 05 5 $0H % 9 KE B FR 0 75 BE (square matrix) ,n x n SEE AR N n B 5B
B n Y TR ME—BERERE—NELEI(e),,, =a.



6 H—T BEEMTHIK

MN—AFERE EAERT ARNREERNIZ T B K 3t M £ (principal di-
agonal) , KT K a,,,a,,,a, WEREF B (a,) ... WEXFHALR. EXAL
PASM T R 2 A F 1 7 BEFR R X f3 26 BE ( diagonal matrix). EXALK EMITER S
#H a, ,a,, 0,0 n W HFE,IEH diag(a, ,a,, - ,a,) , Bl

gy (B e
g 0 a0
diag(a,,a,,**,a,) = _

0 0 - a

X A 2% b 0 F AR R X A 5 BERR O 308 4B BE (scalar matrix). EXHALK L
MTTE ALK 1 B X A JE AR A B 4 46 B (unit matrix) ,i2 0 E & L n B B4
Bic K E, 5 1, B]

0 0
0 1 0
E" = -
O 0 ) 1
MREREA = (aij)nxnﬁ/% a; =0(i>j) , B
a, @ap a,
0 a a
A= '22 2 ’
0i 0 -~ "By

ILFRA = (ai,)nxnyg_t.-—;ﬁﬁ?ﬁﬁ(upper triangular matrix ).
MR A=(a;), R a;=00i<j),H

Gy 3105 e 0 0
i a,, a,.22 0 ,
anl anZ i ann
LT A = (aq)nxnﬂgTEﬁﬂﬁEE(lower triangular matrix).

—EENER

S IE RS T bR R T S, BB T AR Z ] — S i
AMER. TENBEBEQINE B R REMEBSEARZHZILWHE
Wz E AR
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1. EEMEMEHE

EX3I ®A=(a;),,,MB=(b,), MEBRF FHEE, MR m=s,n=
k,3FH a;=b,(i=1,2,,m;j=1,2,---,n) ,BAKA 5 BHE,iCHA=B.

EX4 BA=(ay),, REEF EHOEE MNKREKE(-a,),. A KR
%8 B (negative matrix) ,128 -A. Bl -A =( -a;) ..

EXS H®A=(a;)..MB=(by), BEEWF L o&EME, WHKERE
(a;+b,) ... NA S BHM,iCHA+B,lNA+B=(a,+b,),,,.

BRI, AN ERE A 5 B BREEAH AN 89 & 4 2 © A1 847 500 51 354 51 AR
FMEASBZMA+BR—-NERA+BHE ifT.HBjFHNTEREA
5BHE i IT.FiNHNTEZHA+BHITEAIIKSNETER AN
B35 5.

— e, X TEMN —MER - EEEE =R s ENEA NG BRI
BRI R.

EX6 WA= (a,), HB=(b,), ABREBF b5, U B
(ay=by) s 1A 5 B 03 i85 A -B,E A -B=(a,~b,)....

FIRAGREFERATLUEERFEASBRNEEXHA-B=A+( -B).

EXT ®A=(ay),. RBEF ENERE ke F, WFRHERE (ka;),. N5
A 58 kBB RERR,ICH kA X AL B kA = (ka)) ..

B, MR diag(a,a, - ,a) =aE,.

S R N ¥ DR BOOR G RR O JE B 1 £ 14 i 8 (linear operation) , B2 S Ff
EHEOER. SR B F EWERSSKEEEE,HRREE F ERER.

Blan, RIEFR 1 - 1 B LI FIF i R SR T 5% , 36 B

91 78 86 86 75 83

75 93 82 78 90 78
A = B B =

67 80 56 60 78 58

92 83 87 88 85 82

A RAEEEER XIKE KFAMFERE=TREHFRE KREREN
R 9 B8 B 0 R % 1 O B AR ST A SR DR AR B9 R B AR B 2 R B iR
BiH) 80% 5B BLGTHI 20% Z A1, AR A% 4 45 A 3 R B RS AT LA ey 4

91 78 86 86 75 83
75 93 82 78 90 78

Stk R S
57757 75|67 80 56| 5|60 78 58

92 83 87 88 85 82



8 W= FEEMTIIR

90 77.4 85.4
75.6 92.4 81.2
65.6 79.6 56.4
91.2 83.4 86
S, AR C BB AT =5 ME 81. 2 R X AR E 1 K 22 Y B R 2
RELSE 81.2 77, HAREATHI B9 BE A K UE L.
H O AT L, A0 R R B A (L R VS B, T L T2 5.

Bl1 2
S e i P o M
Koa,b,cFd
B REEGENABZEREXL, B

[o -2] [b —b] [2:1» -24+-313)c]'

R 8 48 AR 4F I E S, 18

2a-3=-1,
2 +3b=d,
-3b=a-17,
-4 -3¢c=-1.
B, a=1,b=2,c= -1,d=8.
REEENEIEZENEX BN EHEABRMNEREMEENEL , BRI
EENEHEEREBETINREREARE:
(1) A+B=B +A.
(2) (A+B) +C=A+(B+0C).
(3) A+(-A)=0
(4) A+0=A.
(5) 1A = A.
(6) k(IA) = (ki) A.
(7) (k+1)A=FKA +IA.
(8) k(A +B) =kA +kB.
HH A, B,CeF"""k,leF.
AT U0, 5 I T I N3 o ROVE IS LT 8 0 ZE SRR hn ik R PR
HHEMAHZEBREE LR\ K EZERBIN,EHWELT NEEHIE,
X U %0z B A AR T LUAR 98 45 B B R M 02 B0 B VB 2 BB R AR B A



