ERz (SFKH (D) weKs
KF BT e & 50T IR | 2023,2022 4 &

FEHIF. BB AT iSRS T XEEA: ALK ziRam
2024.06.18

1. R BRIR A TR B iy A BUE SCR(X,Y) = XT ( (1) 2 )Y, (L D) TR KA :

V3
2 0 0 M
2. WX ARHREl 0 —1 1 | IEAAHMLT A , Ma = , Ay =
0 1 a 0
A= =152 =28 —1; —2;2
3. 10BN 77 FREA B T S 5 R, 1252 AR HRHIEE. 9
4 . WAEMT ST PR AT FE H AT, AR (1) £F: bl 55 BEA 7 5= £ - A A, TE SEEU
i AIF. GEECBE S “RDB7) Dy Kb
5. B f(xy,x0,x3) = (1 +x2)2 4 (x2 +x3)% — (x3 —x1)? FIIEB R Ep = , S
BHlg = 11
6 . n S FREE FEAT Eayan, < 0, N (EIH “07 By R0 OHEAEIEER S I EX,

FEXTAX =0. W

. BIE (187 B3y, Hh6H)

1. BV 2nZERR IR0, a, B € V, W BLR T AR I Bty H, SR, B
(A) % (o, 0) =0, Mo =0 (B) #(a,B) =0, Ma =08 =0
©) # (o, B) = ||| B|, Mo, BLEIHEAHR (D) #0 < (o, B) < |a||B|, W, BLH:TEHR



2023-2024 A5 5 A E T TR AR 2B Cade AR IR E S

2. %o =(1,0,1)T, 00 =(1,2,)T, a3 =(3,1,2) T, it B = o, o = or — kP, B3 = 03— 11 B1 — o 3.

B, B, B3R IEAZ, Ml AR N A

A) (3:3) (B) (=3,3) © (3,-3) (D) (-3, ~3)
3. WSHITRRK IR AV B B 23 8], DA fr il $5 iR & .D

(A) SLS* B)SNSt=0

(C) &SLTHV =S+T1, T =8+ (D) &V =S+ THSNT =0, T =S+
4 BARNB IERS AR, BHA =A"", HA # +E, W A3 B A ™.D

a. AJe X FREE P b. ARHRFIEE 4= S8

c. ARIFTA AT RE MR 2 41 d. ARHEIEF =18V = VY

Al B.2 C.3 D.4

5. WARB SN FRALRE, EAE3MT ALHERE. #7A% +A = 2E, HdetA = 4, W IR BUXTAX LG

e . C

A Y3 +y3+y3 B.y}+y3—¥3 C.y1—y3—» D. —y? —y3 3
6 . WA IEEH M, B IEEMH M, DL iR 2 .C

A AVRHIE(E> 0 B.A+BfETHA>0

C. ABZ Y- 1E e 5 D. B RICIEX 2k I

=, (1470 2R —kH
fx1,x2,x3) = 27 + 203 4203 + 2x1x00 — 2x1x3, g(v1,¥2,3) = ¥1 + 3.

(1) SRATW LM B X = CY, ¥ £ (x1,x2,%3) g (v1,¥2,13);
Q) B ER LB HX = CY, B f(x1,x2,x3) g (1, y2,y3)? VE RTRELH.
2 (1) L) 2 f(x1,x,x3) =XTAX, Hrf

’ X = X2
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]
11 -1 1 0 0 1
1 2 0 0 1 1 1
<A): “1o 2| o1 or|
E 1 1 -1 1 1 -1 2
1 1 0 1 -1
1 1 1
1 -1 2
X =CY, Hfic= 1 =1, W f(xr,x0,03) = y2 +93 = g(v1,72,3)-
1

() A f(x1,x0,x3) = X7 4253 +2x3 + 2x100 — 2x1x3 = (%1 +x2 —x3)% + (%2 +x3)°.

yI=Xx1+x2—x3 1 1 —1 I -1 2
FA S y=x+x3 LUCT= 1 1 |,.C= 1 -1
3 = X3 ! 1

(5=) BRI IRBLf (o1, x0, x3) R B YRR R Dy

e

—
|

—

|
—_
(=2
(S}

FIrEA

fax)=AE-Al=| -1 A2-2 0 |=A(A-2)(A-3).
1 0 A-2

RIEARIRFIEE A = 0,40 = 2,43 = 3.

4 = Oi, EEAX—O%?%’%—(Z —L DT R0 = (J,— 5 7)1 LRI, 494 =
2, Qs = (0,95, 95); 44 =30, 03 = (J5, 05, —J5)- HHUES
_ 1 1 1 —
0= 5 5 ~| Q42= 2
1 1 1
BECRRG ’

W= W=

0o <
V6

j-4c : —\/Lg T f (31,0, x3) = y1 43
11
2 V6

[OSTE
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(2) MFAE.

DRI I A P 28 i O 55 A R T (1) — R R RE R (RS A AT ), B2 A R]. RS A [ f A g (Y AR
B B RFAE B S AN KR R], SR IEASERME B X = CY, 5 f (x, x0, x3) T REg (1,32, ¥3).

WIERD ZOTHRER, BN =R IR QR AL, B CTE B R.
LR B /R DT IR = L IE AT FE B T A AFAEAS 4518

(1277) %5 A & 1EE5ERE, 1IF B
(1) detA < aypdetA,_q, Hb detA, | & A 5 n—1 DT ETFR;
(2) detA < ajrax - amp-

A1«
T

). RIATE 5, AR T 3 T T2, MIA, SRR, I
(04 Apn
FETRERTE, BIA,_ 5, A ER, @A 0> 0, Way, — oA o < ay.

En—1 0 A1 @ . A1 04

WERA (1) (&) A = <

ESJl:e
detA = detA,—1 (am — &AL @) < appdetA, ;.
y _ N An—l (01 —1 ), > y
(57 A= ( T ) A, IEE, IEA, AT, H
(04 ann

Eq 1 0 A« . Anq 104
—aTA 1 af 0 0 —o'Ala)’
W—aA ! a <o, FHik

A1 O

ot a,,

A1 o
ol 0

A1 O

ol ay,

detA = = ay,detA, .

(2) X BEBY B VA g0k, Hn = 18, A = aqy, oy ARROL. A AN T 45 8 Kt — 1B 4B B
AL, 2 HE BB B Oanis, H(1), detA < apdetA,—y. HIHIR P, < anaxn--an—140-1, T
LjdetA <apiax---ap.

AR T RIUEA, 18 8O IE 4 aTA ! a > 0.

A2 e tA T o> 0. oAl B N0, FTUL R RERT E oTA ! o > 0.

4T, L1210
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Fiv (104)) WA, BES Znb 2 1E @ HRE. SKIE: fAE ] FEC, {15
CTAC = diag(1,1,---,1,0,0,---,0),CTBC = diag(uy, o, - - - , p)-

WERR () (ZEuh) Bk, BUNA, B IEE, BT DAMFEAE R P, (675

E By B
Plap={ " , Plgp=| ! O
0 By By

I PTBPHN By 1572 2 1E 58 i Fh.

FLUR AT AW 5 r(Bay, Ban) = r(Ba). 5L I, By 1E €, FIr LAAFTE 7] 1 46 BES, [ £3STByS =
diag(Es, 0), A4,

5 T B B I D Bl 32
11 B2 L)
( S) (B B )( S>: Bl E; O | =B =(bij)nn
21 B» Bg o0 0

VL Y i o N b:: b
R FB IEE, T E 2T =7 " Y

BiF It 4 N0, B, = 0. MM

> 0, BT LLFEB 15 (1,1) 7590, B (44T A

ij bijj

Bl E, O

r(Ba1,B2) = r(ST(Ba1,By)diag(E,S)) = r
(B21,B22) = r(S” (B21,B2)diag(E,S)) (000

) =5 = F(Bzz).

LA By 50 5T 1B B 1 B 2 1, RVF ZEARET, (64381 = BooT. 40 = ( 3 )

=T En—r
uy
T Bi1 Bz . E, _TT T E, . E,
o )e (7)o" e (70)

KB —TTBuT, By Y- 1E €, SAFTE IEAHEEQ Oy, (130T (B11 — T"BnT) Q) = diag(wy, -+ , 1r),

018205 = diag(ihrs1,-+ ). C =P °r ) wcwi,
T E,, Q2
CTAC = diag(1,1,---,1,0,0,---,0),CTBC = diag(uy, o, - - - , p)-

(A7) BUNA, B IESE, Bt AR P, (13
prap=| & , Plgp=| B0 P
0 By B2

5T, L1210
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B,
s i PTBPAY H La
at u,

En— - > =~ TTA N iy
Fu, £0, /—;,\Tn:< i 1>.Eun=0, Fh2 TE 5 A PTBPHAE R 2W MY 3 S kT4 T

Hn
T, 30 =0. 2T, = E,. BT u, 25 N0, 2F

B B B, _ E E
TnT 11 12 T, = 1 : TnT r T, = r .
By1 By M 0 0

U B, 1 e~ 11 58 R
Hin—1>r, Bn— 1IPrFIEER-ERB, f)a — DRAIC U, 1, FIBEATASAAE AT I T, 6515

B2
T BoiTii=| " :
HUn—1

NI}

N TT TT
W R %, 8B RREBET,, T, 1, o) Ty, é\T:T1< o 1)( o )
n—r—1
RT3,

B,
TT<Bll BIZ>T: M1 ,TT<Er )T:<Er )
By1 By 0 0
Hn
KUNB, Y- 1E 58, MU AE IEAZHEFEQ, 13 QT B, Q = diag(uy,--- , 1), 2C =PT ( 0 ) , ey

i, H
CTACZdlag(lvla ,1,0,0,--- ,O),CTBC:diag(,ul,uz,--- ,,un)
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J N
AN

WO RS R R ONAE IE &, B DAAF (E /] 36 46 B, {f 5 PTAP = diag(E,,0). K NB¥1E &, T
LAPTBPIE €, fF{EIEAZHFEQ, 4301 PTBPQ = diag (i, o, -+ , ). HO"PTAPQ = diag(E,,0).
B Qor 2 x 243 U g, B THE AT X A QA BEARIEQT PTAPQ = diag(E,, 0).

(1245) WM Nnfi 277 B, R R AR LA M B o, S8 ™Mo > 0, WIFRM IV 1E & 5. iF 5
T =ANEERE
(1) M52 1F 58 B
(2) M +M" 2 IE 2 5
G)M =A+S, HHAJR IE @R, SRS R FRHFE.
WEER () (1) = (2) RAAM + M2 SR FRAERE, H RIM o 0 1F 58 56 B, BT DL AT & s n) &
a0, 8fH
alM+MYo=a Mo+ a M o =2a"Ma >0,
JIT AM + M7 I 52 5 R
2) = (3) 2A=LM+M"),S=L(M—-M"), MATIIFR, SSERFRFFE, M =A+S, H )%,
AIEGE.

(3) = (1) MHMEREFEa #0, B ASE KA, frilla’Sa = —(Sa)Ta = —a’(Sa) = —a'Sa,
HaTSo = 0. Z5E5AIEE, a™™a = aTAo + a™Sa = oTAo > 0, R M 0 1F 58 5 5.

(GE) (RS, BREErg, 9035 5, EEum, EVTAK, VEREL R AEsH, U, KRR, s %)
()= (2) [FE—.

) = (1) EMARWIEEMLERE, WAEEZELN o, FHa™Ma <0. Ha"(M+M)a =
200"Mo <0, T 5.

2)= Q) FE—.

3= Q) HOMEMAMT =A+S+AT+5T =24, K NAIEE, FibIM+MT 1E%E.

(£=) (BRATRR, £1dks, AR K, JB T, B A7 [T, PLWHR, mifE i, Rooks, =578, BiRR %5 ()
= (2) AL

()= 03) 2A=FM+M"),S=3M-M"), MIM=A+S, H() = QFAIEE. BHEITH
38T = (M — M) = —S, Bt LAS R IR FRHFE.

(3) = (1) WAIERE, JrelsHERdE T L m Ea, a’Ao > 0. KSR, Prla’So = —a'sTo =
—al(Sa), Flita™Sa =0. #iMa™Ma = aTAa + atSa = aTAa > 0, X FUE T M52 W 1E 2
W

LA AE DI QUBCLIN, ACHE M + MR .

T, L1250
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LR R2 B)UEBH A fIEARIS.
AR RS AEBIAN SE R, W HAE (1) = (2), (3) = (2), (3) = (1).

v (1093) BQR&RZERR KA RV I IE A2 AR #e. WEIm(@ —idy) = Im(@ —idy)?.

WERR () (BEOCE, & bk, BRAT B, BR Ak, IR E, SR, SR, SRR, FTIS AR, 2%
Je, W, IR, A, TR, ik, M, BEIZ, T, BN ) BNeRa iR RE
BV (154, Fr DAAFAEV IR EIEAZREE, &, .., &, M fEIZEE FIIAEEENQ, BY

(P(glag%---;gn) = (517527"'7@1)Q7

Hrp
Q:dlag{la 717_17"' 7_17517"' 7Sl}7

cosH; —sin6;

IHpAS, —1fgh, p+q+2t =nHS; = ( ) 0, € (0,m) (i=1,2,...,0).

sinf; cos6;
BEI, @ — idy F1(@ — idy ) 2FE 1% E T HIRERE 43730
Q_E:dlag{07 707_27"' 7_2751 —E,--- 7SI_E2}

i
(Q_E)2 = dlag{07 70747"' 747 (Sl _Ez)za"' a(St_EZ)Z}'

FERRS, —Ey (i=1,...,0)0 1. #fi(S; —Ep)? (i=1,...,0) WAl Kk
Im(¢ —idy) = (§pi1,Ept2s---, &) = Im(g —idy)*.
(L) GRHZS) FHEREB € Im( —idy)2, FitEa € VI
B=(p—idv)*(a) = (¢ —idy)((@ —idv)(x)).

FTEAB € Im(¢ —idy). #(Milm(e —idy)* C Im( —idy).

dimIm(¢ —idy) = dimIm(¢ — idy)>.

BUEV I — MR HEIEAS 2, e %2 T I AQ. RIAeRndERR R AV _E R IEAZ A& e, B
PAQANIEZZHERE. UL, idy 7E1Z3E N IR RE A B FEREE. T, @ — idy Fl(@ —idy)? 7E1ZFE RN
RSN O — EFI(Q— E?) H.

dimIm(@ —idy) = r(Q —E), dimIm(p —idy)* =r((Q —E)?).

8L, 121
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ERHURC b, 77 1E BREREU 645
UTQU =diag{1,--- ,1,— 1, , =1, A1, A1, A, A}
HAF1GpA, 169, p+q+2t =nHA # £1. 3k,
U'(Q—E)U = diag{0,---,0,-2,---, =2, 4y — LA, — 1,--- A, — 1,4, — 1},

UT(Q_E)zU = dlag{07 70747"' 747<)L] - 1)27(11 - 1)27"' J(Al - 1)27(24 - 1)2}

FT LA,
r(Q—E)=r{0"(Q-E)U)=r{U"(Q-E)’U) =r((Q-E)?).

25 FHIm(p —idy) = Im(@ —idy)>.
(=) (AfEmR) Bk, SHMEREB € Im(¢ —idy)?, FfEa € V, f#i13
B =(p—idv)*(a) = (¢ —idv)((p —idy)(c)).

FrLAB € Im(@ —idy). i
Im(¢ —idy)? C Im(¢ —idy).

HR, SHEEB € Im(g —idy), fF{Ea € V, 515
B=(p—idv)(a)=¢(a) —a.

HEREV =Im(@ —idy) @ (Im(¢ —idy))*. ¥, /Ao € Im(@ —idy)Map € (Im(@ —idy))*,
Ho = o+ o M,
o) =0+o— (o) +B=0n+p

HiB=ai—o(ar)+BEP €Im(p—idy). fibh(a, ) =0, B, () — o) = 0. BT
(02,00) = (@(n), ).
R R @ rndERK IRAE RNV (1) IEAS AR 4, F DA
(B.B)

(p(02) — 2, 0(02) — 2)
(0(x), () + (0, 00) —2(p(2), 02)

= (0, 00)+ (0, 00) —2(02, 012) = 0.

Wi B =0, Bloy — (o) + B =0. FTLAB = (¢ —idv) (o) € Im(¢ —idy)?. BRItk
Im(¢ —idy) C Im(¢ —idy)>.

S9TT, 121
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ZE FRIf3Im(@ —idy) = Im(¢@ —idy)?.
(L) M R) EHFIm(@ —idy) = Im(¢ —idy)?, A FHE

Im(¢@ —idy) NKer(¢ —idy) = {0}.

ST € Im(@ —idy) NKer(@ —idy), A Ea € V i3
B=o¢(a)—a H o¢(B)—p=0.
KN @& n4ERK IR ZS (8] V _E 1R TEA8 A8 #, v DA
(o, 8) = (¢(@),9(B)) = (¢ —idy)(at) + o, B) = (a+B,B) = (, ) + (B, B).
WO (B, B) = 0, RIS = 0.1,
Im(¢ —idy) NKer(¢ —idy) = {0}.
(1) (FIEIE) FEIm(e — idy) = Im(@ — idy)?, HAHIE

Im(¢ —idy) NKer(¢ —idy) = {0}.

SHEREB € Im(@ —idy) NKer(@ —idy), fFEa € V fif3
B=o(a)—a H o¢B)-B=0.
HV = (B) @ (B)*. A7t € (B) May € (B)* B
a=oy+0n, ¢loy)—oy=0 H (0n,B)=0.
XA N @FrEn e A 8]V _E R IEAZ AR, BT LA
(9(),B) = (¢(x),9(B)) = (2, B) = 0.
Mo (a) € (B)1H
B=o(a)—a=po)+pon)—o—m=pm)-o0c(p)"

FrLAB = 0.3 1M
Im(¢p —idy) NKer(¢ —idy) = {0}.

(78) BT, £ M) BUEV I — /MR IR EE, W o EiEE TN, K@ nZERk K7
[V [ IEAE AR e, BT LLQON TEAZ A6 R, L, idy 7E 155 T (AR FE N B 46 FEE . TEBHIm(@ —idy) =
Im(¢ —idy)? ZMr TIEHIm(Q — E) = Im(Q — E)2.

100, FL1271
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J\s

XFTAREAEREA € Frn, B
(Ax,y) = (x,ATy) Vx,ye€F"
JirEA
(Im(A))* = Ker(4T).
Wi, ZEAEHIM(Q — E) = Im(Q — E)? R 75 iE M

Ker(Q" — E) = Ker(QT —E)%.

ST Ex € Ker(QT —E), H(QT —E)x = 0. i (QT — E)?x = 0, Elx € Ker(QT — E)2. filr LA

Ker(Q" —E) C Ker(QT —E)%.

TR x € Ker(QT —E)?, A (QT —E)>x =0, HI((QT)? —20T +E)x=0. X[AA
0((Q")* —20"+E) = Q" —2E+0,
JirEA
—(Q"-E)(Q-E)x= (0" —2E+Q)x = 0((Q")> — 20" + E)x=0.
BT,
((Q—E)x,(Q—E)x) =x"(Q" -~ E)(Q—E)x=0.
FTLA(Q — E)x = 0. Nk, Ker(QT — E)? C Ker(QT — E).
Ze]
Ker(Q" — E) = Ker(QT — E)%.

AL [T etk
LR IR

2 A WA A A OR; Sk AR 1 5 ONRE R TE 5 8 TR AL e s v AR R I U R4
HHTTAIH:/)CH 1EACHR

[ o v TR Ak FH R,

(677) WA AN 1EE RS, BAnSE )7 B, AER: 5 A H 3K, f613A"B = BA”, WA HAB = BA.

WERR (5 —) (RS, BT T, BMEE, BRI, R T, R, %8 55) X LA, /715
IE?C%EB?Q, /fE'f{FQTAQ — dlag(a‘lya‘ZV' ) n), :/H\:EP)Q Z 0, 1= 1727'” ,n

HA"B = BA", 13(QTAQ)"(Q"BQ) = (QTBQ)(QTAQ)". it.QTBQ = (b;;)nxn, Wdiag(Al, AL, -+, A))D =
Ddiag(A{,A],---,A)).

b5 P RE B (K0 (i, ) TR0, Al bij = Afbij. SR AL # AT, A by = 0. A > 0, BA =
ATTRERAE TN # Aj R B # Ay, Wi bij = 0.

10T, 1200
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X Jad ok Xt diag (A, Aa, - -+, Ay)D = Ddiag (A1, A2, -+, Ay). BNQTAQQTBQO = Q"BOQTAQ, AB =

BA.
(E) (HEFER) B PeiE, MRS HFEA, fA7E 2 D f (x), 134 = f(A").
FHL b, WA, FAEIESAEREQ, 3 0TAQ = diag(A, A,y An)e o oo (14%)

x—A"

HLagrangefii 112238, % /(x) = Ty Aill i 77—y W (AF) = iy ATTF(QTATQ) = QTAQ, A =
f(A7).
[Klt, #7A™B = BA”, WIAB = BAI 7R B4 J2 f(AT)B = Bf(A").

FLUGIE B A IR €, dr L. RO AAY: IR, WIWAT & > 0, A+(E1EE. W T HiE 3
H(A+1E)'B=B(A+1E) REFMZ(A+1E)B=B(A+1E), B %A EAB = BA.

R RUEWINA A A bij = Abij AI#S Aibij = Ajbij.

FANRR (1053) A, BYIN2024F IEACHFE, F-IRERME T FRAHAX = BX (X € R29%%) ffi s (R 4E40h3. 1)
FAREA, B2 5 W] REAHABLY R IR 4518
JUERH A, BAFHLL.
() (W5EHE) 2C=AB", WA, B/ IEATH FEAICH 2 IR A2 b, HARMEE AR A L. B ACIE
cosB; —sinb;

yjta/fua:diag(Epa_Equl?"' aKr)’ :/E\:EPKIZ . ,i: 1,2,"' ,r, detC:(—l)q
sinf; cos6;

K NAX = BX 5 (E — C)X = ORI fi#, HARZ (M 4E50H3, BLBHCH3ERFEEL, Blg=3. fibli—1=
detC = detAdetB # 1, #ftdetA # detB, MIMA, BAFHL.

() (RAUK) AC=AB™Y, WA, B2 IEAHFEAICH & 1E 5 R, FARMIFER K N, FrACE
FEABLTF- 5t St

diag(E,, —E,,cos 0; +isin0;,cos 6; —isin By, -- ,cos 6, +isinB,,cos 6, —isin6,),

Ko< 6 < j=1,2,---,r detC = (—1)1.

KNAX = BX 5(E — C)X = ORI fif, HAR= [ 4E40h3, EHCH3EFHEEL, Blg=3. fibl—1 =
detC = detAdetB # 1, ifidetA # detB, M A, BAFHL.

HOVEHR T B H (E — C)X = Of = (R 4503, HEWTE — CHIOFAE(E 23 FE ).

H OV WAMRFIE AL, A, -+, Ay BISRFIE(E Ny, o, - -+ W, WICHIRFHEA A, 1y, Ay ! o,
7,1’;1‘1”.

F120T, L1210



