§1.2 Zk45724H
§1.3 FEPEFNIFITEHR
§1.4 ITRIMLMERIERE

ENX 1.1, BUEHE.
(1) RTKRME2y,...,2, € FRITFEH
Apnwy + -+ AT = 1
...... (1.1)
Amiz1+ -+ Apn®n = Ym
MR EEE. eI A, v € FA RO RRA I RO B BN, 11577 R 20 ilior
By, ..., e BIIIA R (21, . .., 2,) € FPHONHIZEROAE. J7FE AL T A AR B P i) 1
BEFR N ARESa].
(2) TERHAQD)F, WREEIy, = - =y, = 0, MFZTFRLNTTRED; T, Frizy 2
NAEFFREY. FFE(0,...,0) ??(/\Zﬂ% YEITREL R, FR9E FLER.
AT LU T T PR AN A B AR AR T R .
o FIRrm A E
aj = (A, ..., Apy), 1<j<m,
B= (W1 Ym)-
W (z1,. .. zn) el B = 2?21 zjo. FTULTTRRHAE < B € span{aq,...,a,}. Rl
H, Wispan{a,...,a,} = F™, WGBS E M. H—J7mH, FIREETERARA TN
it — Ay anz)%‘ﬁ%%.
o BIEWLHT . F* — F™,

T(le,. .. ,an) = (Au.iﬁl + -4 A1n.7,‘n, - ,Am1x1 + - +Amnxn) = ijaj.

Wit 2 (8] Sy
T7(8)={ye F"|T(v) = B}.

TR BT LR

T(y1+72) =T(n)+T(12), T(cy) = cT'(7).
XHEH T IR T REA, RS T~ (0) /& Fr i (2R 72510): 0 € T-1(0), HHU Ry, 7 €
T=10), c € F, MT(cy1 4 72) = T(1) + T(v2) = 0, Bltkey, + 72 € T7H0). BATEH %
RS TR T L (0) S AT 4E . X TSR IR R4, R M s AR, e R i 728
B, HARHGE, IR T-1(8) # @, By € T1(B), W

T7HB) =70 +T710) :={v+~v:7eT(0)}
N RN T AL GaussTl T 28 F Ml T

151 1.1.

201 — 20+ 23 =0
{E1+3CU2+4.’E3:0

1



FA MHOMOERZEMAN T @ + (—2)@fF Tz — Toz = 0, Mz = —x3. F—J7 1M,
@ + 3721 + Tes = 0, Milizy = —z3. B, W (21, 20, 23) 2, Wy = 20 = —25. IR,
XFE (21, 20, m3) H—E 2. O
TAHE T
(C1An + -+ emAm1)T1 + -+ (1A + -+ CmAmn)Tn = €191 + - + Cnn
PO RRH (1) AN TR MEE. WD) I AT EKIRENO, . . ., @, Wil A
LHEHENAD + - + en@. BIETTIEH
Biizy+ -+ BTy = 21
...... (1.2)
Biiwy + - 4 Brnp = 21
RN T REERE TR (1) R AN TR AR R A (1.1 A — 2 2 (1.2) . 3t — 20 b, dn
L) FRImA TR (1.2) FEATT R E AR AL G, WIX AN T7 72 25 A5 AH [7] F0 i (b B AR
MNITREAEIRR). RIS TTRRHFMN, W R A TR AR — AN TR 5 — AT R T TR
M EH A, FHu 7SN T4 RN, GaussiHytikdes: FHRS R T RAEN M TT
PR, R HENIRBPAREZMNE. A TS, TATIINFERENEE.
Ain o A
EX 1.2. HFFR TR BEEImATnIIREA = : FRAE EfIm x nFBfE. AR
Ay oo A
N AR (4, §)-TC.
o FHBE AR DAL A LG
()1<i<sml<j<nl—=F  (i,j) Ay
o PATHEITA M x nFE PR B EE Gl N Fmxn,
o TAMIFRL x nFEFFE AnZEITIEIE, Fim x VHEFEAM4EEE.
o TAHERZEAT MBS A AndEm &, I VEFEE R PR RIGR. AfTFn = Fr) pIxt =
F.
o FHFEMITREIZN G EE KIS
EX 1.3. WA, B € Froxn. iR FER AT 0 &2 5 — FEFERAT m 22t E,
A 5B1TEF M, i NA ~ B. CEESHEMAR!)
BHEW, ITEM N FSENK R A~ A A~B= B~ A; A~ B,B~C(C =
C ~ A.
T ITREA(1.1), FATIE

Ay o Aq, - "
A= c Fm><n7 X = c 1_7\n><17 Y = c mel’
Ami - Amn o, -
SRR NAX = Y. ARCA AL RBEER, (A,Y) € FroxH DMy R4 48
aq
B B(AY) = | @ |, HFe € PrEONTERERAT I E. WOTRNEEA GO + - +
am



cm @ AT B IEHEY " | cioy. IXHEH:
W 1.1. WA, B e F™" Y, Z € F™t M(A)Y) ~ (B, Z) <= FEHAX = Y5BX = 7%
. Rkl WA ~ B, MAX = 05BX = 0fFf#.

N T FHE R SEI GaussH Toi%, BT 75 24053856 FEAT S50 1 <17 58 (R HE e el
SR B FE R IR 2R A — AR RE TG 1, HARF R ol 20, IRATHON A REN &, 58 % 1
JG. NI, BINRTHIE X
EX 1.4. (1) —DMHEFERRNRZITEAR, R

— FAERITNE N EFH M TR N ETT)H 2L
— FAETCHTAES ) AR HFE TG 20,
(2) —MNFEPFERR N RAT LI BB AERE, 1R

— ERATRIAL;
— BATESER A
— AR AT L TSR AR BEAT HR bR R T 8K
1 0 0
01 - 0
B 1.2. 15.LPs, Bl5, Gl6 AT EILHERE; 1, = _ O, PI2IIRERE AT fa AL B
00 --- 1

BEAERE. X B PR ynb BALEERE, Hod(1,),; = 6,5 = {(1)7 Z;J7 X L6, RN Kroneckerid 5.
, i
BATHEAE ] -
Rl 1.2. fERA € P T80 T AT AL B K.
X HE AT F) Bl — R B R P& U R %, F AR Gy FIWAT S0 M. AT A F L
FHRAE, FONFERE IR T I #:
(1) HEANEFITTER e € F~ {01REAT (i = cay).
(2) E—ATHIAEMEN T —1T (i = o + caj,i # j).
(3) HIBAT (i < vy, i # 7).
WIZEAT AR m] AL Wt e « Froxn — pmxn,
R 1.3, WIAT AR, JF B AT AR . ifTe(A) ~ A.

JERR. FHeHNa; — coy, Me P Na; — ¢ lay. FeNay — a; + ca;, We 1 Na; — a; — cas.
j j

treNa; < aj, We ! =e. 0
L. 209ERR.  SERIH BT SR SR AT AR e AT TR R BAT I, e AERAT I E 0 AL,
SR JEHERTAE S ) H AR H R T N0, SR G 44T o

THAHBITRHAX = YR, Hfd e pon X e FrXl Y € pxt,

o FIFHBIEEAT A He, FE3G ) H R (A, Y)WCRAT AL BB (R, Z). T RELZAT AL B R
i, AX = YS5RX = Z[Ff.

o WRINFTAHIEZAT ARIT (r < min{m,n}), HifT(1 <i <) FRETEFRLS], b < - <



o 0T = {1, nd ks ke ) WOTEARX = 2209

Ty + D jeg C1jT; = 21

T, +D ey CriTi = 2r

0= Zr+41

0=z,

o tir<mHz.1,.. ., 2, A0, NITTFEHTCHE.

o BN, Hr=n, MJ =@, k; =i, \ifi 7 FEHAG ME—fi#
(1, oyn) = (21,05 20).

o I, fi#N

Ty = 21 = D je g C15T)

Tk, = 2r = Djey CriTj

Hxts € J, RAE £ FPATEBUE.
EIE 1.4. WF c K. #HF ERARHAAX = YAEKPA R, WAEFHHEA 7.
WFBA. HEKTEMR = “2pp1 = = 2, = 0" = FEFTHR. m
N T VR T YRR M D7 R AL P g ) ) R 4
o Xtjo € J, TEMR

Ty = —D_jeg C15T5
(1.3)
Th, = =D jey CrjT;
Hlfle;, =1, 2, =0 (j € J~ {jo}), T
aj() = (xla e ’xn)’

;H\:Eljxjo =1, Tj = 0 (.7 SIVAN {]0})a Tk, = —Cijg-
o WiF: {o |j e JPRMAMT(0)I2E, MilidimT—1(0) = [J] =n —r. F5KE:

WK BT, cyy = 0. TEREIY ey, OFG MR He G € 7). Fibhe; = 0.

AR E]: Ba € T7H0), a = (21, ..., 2,). W(1.3) AL, XHEHa = > jes Tiay.
EIE 1.5. WA e F™ " m < n. MFFREMETIRAAX = 0F -1 LR
MERR. R —r = (n—m) + (m —71) > 0. O
E 11 ZEEAE T OO E 2.8,

e, FATUEN] LT 4s I R FEAT S8 0 R 52 S Hob e SC— 3

Rk 1.6. XfA, B € F"*" TFAE:
(1) A~ B.
(2) AR YIET R ey, ..., erflifFe; o 0 ex(A) = B.



MERR.  “(1)=(2)": Hifimll

LA, 1P WISAT A

frow o fi(4) =
SR, ST B
I

. WR ~ S.
w5+ ST 20, B EH

"7fTagl7'
"ogs(B) =S5,

W FrNRIAT 25 18] (BIAT ) B 2 i 1 42 1))
o RAISHETCHFIFEbREE W] UL 75 B W R k. sk b XA SRR 1

g T
Ra g1 ©

{1 <k<n:fF1E@,...,z,) € Wiy, = 1JFH M1 < j < kN Fz; =0}
MRS ST To it EAHIA.

o FIFHAT WAL BH R B 3 JC T 7E 51 I AR FBE T 20, i3t
XHEHg oo

20, D HEHR=S.
o ~-og;10flo-~-ofT(A)=B.
“(2)=(1)": B

§1.5 ZEFFIRIE
S RIEFE IV M4i & a:. WA, Be FmX" ce F, XA+ B,cA e F™="}

(A+ B);; = Aij + Byj, (cA);j = cAyj.
15 g, procn LSS, (FLxn — o, prxt a2 p )
o dim F™ " = mn: X1 <i<m,1<j<n, ictE; € F™"H(i,j5)- 70 A1 HAFE T
NOMIFERE. M E;; 2%,
o A € FronsdfiR, ARG, j € {1,...,n}HA; = Aji. {A € P | AR
FAEA], dim = n(n +1)/2.

o WF =C. FRA € C"*" NHermite ERE SN B 5B, WH TR, 5 € {1,.
{A € C"™" | A Hermite} AN RC"{{)(H) 77

"}ﬁAw = Tﬂ
*[E]) (VR F|I, Hermite, ﬁzﬁrf AHermite.)
7, WRAC < SR PE A3 [A], | HermiteH FEAE BSE 2518, dimg = n?.
I T % R R ek
EX 1.5. %A e Fmxn Be Frxr. E L AB € F™XP N

AB);; =Y AuBy, 1<i<m,1<j<p.
k=1
o IEEREE X

o XA Be Fvn —fl{AB # BA.

o FFEHAX = Y« AX 0] LUHR A AR I Sk
Rl 1.7. (1) A€, A(BO) = (AB)C.
(2) BN, (A+ B)C = AC + BC, A(B+C) = AB + AC.
(3) A &N, ¥H{EEc e FHc(AB) = (cA)B = A(cB).
(4) WA e F™r ML, A= AL, = A

(5) 1B0mxn € F™XREHFE. XA € F™" HO0kxm
MEER. (1)

= 0k:><n7 Aonxp = Omxp

ZAm (BC)y ZAzk <Z Bklclg> = ZAikBlel]a
Tl

5



((AB)C)ij =Y (AB)uCij = > (Z AikBkl> Cij =Y AwBrCy.
K ol

l l
(2), (3), ()R, (4)H CHIIE. O
o RILZEEBHE — ABOCARBEN. EXAF = A-.. A
o YA e F" Be F"P. B = (By,...,B,), Bi € F"' WAB = (ABy,..., AB,). i

aq a1 B
W, | | B= co |, Hdra, € P
A, o B
B g1
e HB= | [, Bie P, MAB = | |, Herly = 30, A B HIENMEA S [BHZHT55
Bn Ym

FPAR R AT Rl R 2R M 2 B TR, X6 ARSI S A7 A8 4 mT LB A2 AR A s BASKSL
.
F 120 RGP SRS o B I (1 R IR A 0.
Rl 1.8, We : FN — Pty AR, b o = (02 Froon s R A € oy
fe(A) = e(l,,)A.
WERA. i BTHTHE, fFAEP € Froomili BT R A € FNfie(A) = PA. A = 1,,13P

ool

e(Im).
EX 1.6. E € F*"FAFIFRERE, WIRAFEVSET R He : PN — FoNMERE = e(1,).
WIS AT T = A

(1) eHNa; + ca;, ¢ # 0. Me(L,) = diag(1,...,1,¢,1,...,1).

(2) eNai = a; +caj, i # j. We(ly,) = Iy, + cEyj.

(3) eNai <> aj, i # 7. We(I,) = I, + Eij + Eji — Eyi — Ej;.

it 1.9. %A, B € F™*". TFAE:

(1) GRS T A er, .., el BB = e1 0+ 0 ex(A).

(2) FFER DM x mAIEIEFERIRIRP = By ... Byl B = PA.

MERR. AR

e1o---oep(A) =e1(Ip)ego---oek(A) =ei1(In)ea(Im)ezo--oex(A) = =e1(Ip) - ex(ln)A.
O

§1.6 FII%XEME

EX 1.7. WA € P> MRAFIEB € FP "3 AB = BA = I,,, WFRARI 3, J-RRB R AR)EFE
R%.
AERR 1.10. R RO (10300 O I —
MERR. WA, By M BB N AR RE. W B1A = ABy = I,,. T/
By = BiI,, = B1(ABy) = (B1A)By = I, By = Bs.



AR L AR A
o AR[Ii— A-1HI JFH (AT = A
o A, BWi¥i—s ABWi¥, 3F H (AB)~! = BT A=, Z5{Bl, 5 F-AN AT 06 [ 0 e AR AT 3
o VISEHRETT W XHIEH Ee(D), HiEe1(I). HEEEBIFe(A) = e(I)A. Mifie(I)e  (I)
e(e N (I)) =1, e (De(I) = e L(e(I)) = I. Plte(D)nJ ¥ He(1)~! = e~ 1(I).
SIEE 1.11. R € P2 TR ERFERE. A RATIY, R = 1,,.
IERR.  EASR, W RAIESE —17 M0, IXHEH RR-1I (n, n)-70M0, FJE. m
EIE 1.12. %A € F™*". TFAE:
(1) AWJ3.
(2) ASLATEM.
(3) AR TGRSR
WERR.  “(2)=3)" F1(3)=(1)" BAR. “(1)=(2)”: PS5 ATEM AT LI B AERER. T A74E

WIESEIEE,, ... B3R = By - ExA. HE,MARWHE RO, 5| ¥, R =1,. 0
HEL 1.13. WA, B e P, WASBITSE M <A IWEMEP € P f§if§B = PA. o

N THI 2518 AT DU B R AT TSR R 3
HEIR 1.14. WA € Fonmlill, FI5EAT AR e, ... e« FN — FNii ey 0 - 0 en(A) = I,
NMeyo---oe(l,) =A"L.

MWERR. CE; = ei(1,), P = Ey - Ey. WIXMEREB € F**"fe;(B) = E;B, Ml
e10---ex(B)=E;---ExB = PB.
BB = AMB = 1,15
elou-ek(A):PA, ero---ep(l,)=P.
KMHEHRPA =1, NITTA™ = P =¢;0---0e(l,). m
#L 1.15. WA e Fn (AT, )‘ﬁ(R BT
(1) HAEEAET S FRPREET C {1,. n}ﬁﬁiﬂiﬁi > |J|Flj € JHR;; =0, WAAT] I,
(2) HR=1,, MAR[HHHA =
WERR. ZHHEA ~ R, R AT = RATIY.

(1) RFFUERANTIIN, @i X RA I TRV, + By + Eji — Eiy — Ej AT HFE(FH Y
TRHRIIF)), NG T = {1,..., k). TRIERWAATEICM RS, 85 —17 0. FEAR]
SN

(2) BARATIE. (A L,) ~ (R, BYSAFAEATEREP € F i R P(A, I,) = (I, B),
BiPA =1, PI,=B. XA = O
7 1.3, LIRS %%Hﬁ“#ﬂm%ﬁﬁi% TR, M AT IR SR IR R B (A, L) AT
AT, WAL AL AT AP BRAERE . an RAESRAE AR WL T TR0 (R, B) RIRERE, Horh RiF
JE(L), AR, B0, 5515 2 147 A BRI T a0 (1, B), BEBT AR, HH A =
EIE 1.16. ¥ A € F*". TFAE:

(1) AWJ3.



(2) MMERY € Ft, TR AX = YA ME—fi#.
(3) FFIREMEHFEHAAX = 01T AR

(4) A1EY € F [T FRHAX = Y AME—#.
(5) FHERY € F*t TR AX = YR

AR, (1)=(2): AX =Y <= Y = A 'X.

(2)=(3): WAR.
(3)=(4): WAR.
(4)=(1): ()HEH: FIFHBIEAT ARG G T H B (A, Y)WONAT B B AE R (R, Z2) )5, R

[HHFEIC. NI RAEER = I,. ATULA ~ I,,. HILATTIS,
(2)=(5): AR

0
(5)m(1): BATTEEGTAT RN RERER, J6itz = | |. MOFBRARX = 267 Hs

0

1
E, ®R = PA, PR, MAX = PT'ZHIfEX, WIRX = (PA)X = P(AX) = P(P™'Z) = Z.
HRX = Z4 R RIS —179E%. FTUAR = I,,, MG ART . 0

HEIL 1.17. WA, Be F"*" AB=1,. WA,Bu[ii, JfHA-' =B, B~ = A.
UERR. W BX =0, WX = (AB)X = A(BX) =0, BIGFEHABX = 01 AF LR, TRABAH. X
HEHA = (AB)B~! = B~ #iMEB = A" m
HEIL 1.18. WA= Ay Ay, HhA; € Fron. AT <=8 A, AT 18
JWERH. “—=7. TR,

“=7 FAFEATIIE A, Wlig HEAF A, AR RO TE bR, WA, X = 0 UEX #
0. #ig = k, WAX = (A A1) A4 X = 0 = AX = 0F AP Uil= AL, 75,
Fiio < ky M A; 41 - AT, T2 (Ajgyr - Ap) X = XEMRX #0. MAX = Ay --- A, X =0,

FrLAX = 0 3 MU= AR, 7 A, O
(€3]

EIE 1.19. HA=| : | =(Ay,...,A,) € Fv, Hria; € F*) A; € F™*1. TFAE:
Qp

(1) ARJY,

(2) {o,. .. an}RF I

(3) {Au,..., A PRF L,

ERA.  (1)<=(2): AT «=T71EB € F " §if3BA = I,,. ERF)

Biiay + -+ Bipa, €1

BA = :
Bniai + -+ Bupay, €n



PRI,
ﬁ’—f’ZEBij S F'ﬁi%afz Bijaj =€

fPHEB € F " EBA=1, <+
j=1
= {e1,-++ ,€en} Cspan{ay, - ,an}
— F" =span{e, - ,e,} Cspan{ay, -+ ,an}
= {a1,. .. o EF I,
L1
(1)<=(3): AN[ie= AX = OB FPIE. e X = | ¢ |, WAX =214 +--- +2,4,. T
In
FRAX = 0R AT Nt {A1,... AT K= {4,,... A, e H m

SRR 1.6. WFNTEL
1. WA € Froon, (BRAFAESRFRIEL J C {1,... . n 2| + |J| > n, FFEMMEEi € IFj € J
Ay =0. IEHAA AT,
2. 4EF I ay, .. an ), IEWA € PO m i R D ER MR {on A, ..., A} R FT R
3. WEMIFFInTC T fr, ..., fo YERIETC R AR B M AT 2y, . . 2, € FIEASHEFE
filz) - filan)

falwr) - falan)
A



