KEHFIRE 202412

Y i%k%SiEEIE( J ﬁ?ﬁj\, >~ Eﬁs 1-]_28%)
l.a=(1,0,-1,2),8=(2,-1,0,1), 3R |E;—aTp|.

2. F P o = (1,1,0,0)7, 02 = (0,2,1, 1), a3 = (0,1,1,0)T ML AL,
( ) (PRFAE (BT 0T A TS AT DU fi .

4. R* PR Wy B—HIEN o = (1, -1, -1, 1) ag = (1,-1,1,-3)T, W, H—43ENR
ﬁl = (2a67 176>T762 = (1537172)T- ﬂi Wl + W2 E‘Jéﬁﬁ

frfo 0] .(n>3).
1 2
(ARR129y) JFE A € R*2 /L A% + aA+bE, = 0, Hdva,beR,a? —4b < 0. WIEW]

() ML EIE 3 c R, R4 3, A3 BHEE. (64)
(2) %iFE A AT (? :Z) (645).

= o O
S O =
o O O
SN =

Z. (FE129y) it (

M. (ARRE1257) HIEAZRER L IR f(21, 22, x3) = 2122 + 2oxs W DIRHEIE IR f(21, 22, 23)
A IS T BOR s PR FR L

(AR1297) HBE A, B € R™*™ XIHRIEE. E

) A+ B IEE. (4 §3\)

) A WMATARHMEE#R R T, W A-E, IEE. (49)

) # A WRHEHEH M E/MERT B PR EEF & RKME, W A— B IEE. (447)

£\

(1
(2
(3

75y (RER129Y) Rt R P ERAHRE o = (1,1,0)T, a0 = (1,0,1), a3 = (0,1,1)T Al
Br=(1,-1,00", 82 = (=2,1,0)", B3 = (=1,1,1)". 3K a1, 0,03 F| p1, Ba, Bz HIRLPESERE M.



RKEHFRE 55 200412

T f%hfélzgiﬁ-( J 5_767\; P EE; i+28ﬁ)
La=(1,0,-1,2),8=(2,-1,0,1), K |Es—a"p|
-1 1 0 -1
0 1 0 O
7 T o _
-4 2 0 -1

ik —: D= oTBHERHMEH 0,0,0,8aT =4, #|Es—a™p|=(1-0)(1—-0)(1-0)(1—4)=-3.

245 EA a1 = (1,1,0,0)T, 02=(0,2,1, DT, 3= (0,1, 1, 0) T HEBHFIEL L.
ﬁg: 51 =01 = (1a 17070) 7ﬁ2 = Q2 — (a27ﬁ1)51 = (_17 17171)T7

wah) . (anse), Y

o o «s, P1 o sz, P2 _ i T

Ps =0 (»31751)51 (ﬁ2,52)52 (0,0,1/2,=1/2)".
1 -3 -3

3.RKA=[-3 1 3 | MU LHLEL. WH A LSBT A1k
3 -3 -5

filh: INE— Al = (A+2)2(\—1). I A FEFEEN —2(=FE), 1(—E). Ex3
r(—2E — A) = 1,1(E — A) =2, Kk AH=ARETRNFHERE, M A nJx k.

4. R* 7 Wy —HERN oy = (1, -1, -1, D)7, ap = (1, 1,1, -3)T, Wy [—43EHN
B1=1(2,6,1,6)", 82 = (1,3,1,2)". 3K Wy + W, HI4E%L.
fift: VERR ay, s, 81, B2 FR — 2 AR R 2R Te g A aq, s, B. F3)4
d1m(W1 + Wg) = dim(span{ozl, o, b1, 62}) =3.

0 1 0\" 2 1 0\"
v (REE129) W5 Lo 0 of A0 2 0] .(n>3).
1 00 1 0 2

010 0 0 0
fik: % A=10 0 0], HHEHF A2=(0 0 0],4°=0. A" = A3A" 3 =0A4" 3 =0.
1 00 0 1 0
2 1 0 " 1 gn 77,2”71 0
FAE 0 2 0 :(2E+A)”:2”E+n2"—1A+M2n—2A2: 0 2n 0 |.
10 2 2 n2"=1 n(n—1)2n3 o0

v (RER129Y) TBE A € R 2 A2 +aA+bEy =0, Ha,b e R,a? —4b < 0. RiEMH
(1) MFERMIEFME g e R?, FR4 B, A LMK, (653)
@ 4 s () Z0). o),

WE: (1) T B A%, ik B, AR BMEMDE, WAFETE X 15 AR = \3. BT B, AB RSLmE, Frbl A &
S EE%%#F, 0 = (A% + aA+bEy)B = (N2 +aX+b)B. MNIfi A24+aX+b=0,
XEHHIN o —4b < 0 FJE. FIk 8, A LHETK.
(2) & M = (8,AB), W) M i, HATA

AM = A3, AB) = (A, —aAB — b3) = (B, AB) < :b) — M <0 :b>, T M—1AM = (0 :2)

a 1 1
(2UFVE: BN 2 A PFHEE, B A2+ aA+bE=0 M1 X2 +a\+b=0, XH a®>-4b<0
BN 4+ )+ b = 0 SRR SRR ) — “+“4b“’2,A2=‘a"V4b‘a2.

HI T A 2B SRR RE, WURMIE TS R AR P 3L E’J”Eiﬁ WML R A Eﬁvﬁ/\
REVEHER. T/ A LT FAREEE diag(A, As).

D) WRUAE Bl =N b+ b =0, FIE B A A M A,
M B AT diag(A, \2), T2 A5 B ML

4 B=

P—[]\ (ZIKEFE1267\) ﬂﬂﬂziéﬁgfﬁﬂg‘i:ﬁ(y f($1,1'2,$3) = X1T2 + I2X3 'f'tﬁiﬁ/l\*/]?‘{ﬁﬁgﬁ:;k f(l'h x2,x3)

2



AR TEAB I i B S A 4R 2

0 1/2 0
fift: “IRBUERE N A= [1/2 0 1/2) s W f(xy, @9, w3) = 2V Aw, 2 = (21, 29, 23)T.
0 1/2 0
H IAE — Al = A(A —1/[)(“1/\/) —0, ﬁ&fﬁ{ﬂﬁﬁ A=0,1/v2,-1/v2. MBI =A
HAFFERIEA fr = \lf( 1,0,1)7T, (1 V2,17, %(1,-&,1)?
Q= (8P ), WIEEZEHe @ = Py = (.2 90)® A Jler,aa.a3) = 503 = =i

HOEBPERREONT, SAURTEFR RO

F. (RER125Y) HFE A, B € R SPRRIERE. RUEH

(1) A+ B IEE. (451)

(2) # A MFTAREEHACTL, W A- E, 1EE. (49)

(3) & A WFRHMEME P MERT B KR RME, W A— B IEE. (49)
WE: (1) A, B XFRIEE, F (A+B)T"=AT"+ BT =A+ B, 8 A+ B 5#5.

HXHEZreR", 2 #£0, A2 Ax > 0,27 Bz > 0, e (A + B)r = 2T Ax + 2T Bz > 0,8 A + BIEE.
(2) A MIRIESE, WA IELHEMEQ, HHQTAQ = diag(Ay, -+, n)s FHH A - N VAR 2RI,
H#AFL T2 QTA-E,)Q =diag(A\ —1,--- A\, —1), AT N —1>0,i=1,---,n
Bl A — E, SR KRB IEBREIRECY n, A - B, BIFREER, % A- B, EE.
(2)IFVE = A WFRIERE, A PHEHMEHEAH KT, M ANA-E,) =XMA)—1>0, M A— B, MEEHE
#HWARTO0, XFMERR, A E, FE.
(3) B A ME/MNFIEEN o) B MEBKFHEEN b, a > b Bk = (a +0), M a>kk>b.
M A~ kE, MEIEEA NA) —k >a—k >0, XFREZA, ﬁﬁz A—EkE, IF%E.
kE, — BRYFIEMEN k — N(B) >k —b>0, XHRMERR, # kE, — B 1IEE.
H(1)A A— B=(A—-kE,) + (kE, — B) 1IEE.
(B)IEVE s S Apin < f(2) = 2T Az < Apaxr 1 2T = 1.
A SRR, WIAEIERZAER Q #18 QTAQ = diag(\1,- -, ) = A, HAF A > >0 >\,
Boy= () =QTx, MyTy=9yi+ - +1y2=2T7QQT2z=2T2=1, H r=Qy.
WA flz)=aTAz =yTAy =Myf + -+ Mya = Xyt 4+ Xyz = Ay FFL fz) < Ay
FiE 2T (A - B)x >0, H 2 £0.
Mo #£ 0B, 2TAr = ||2|? (”1” )TA(H ” x) > [|2]|*Amin (4). FEE 2T Br < ||2)*Amax(B)-
:J:XEQ': 7& HE?J" ﬁ T ( - B)-'L' > ||$H ( mm(A> - )\max<B)) > 0, Xﬂ%ﬁ‘”rﬁﬁﬁjﬁ; E& A-B _[ET\'_E{
75, (RER129Y) Rt R PERARE o = (1,1,0)T, a0 = (1,0,1), a3 = (0,1, 1) Al

61 = (17 7170)T’ﬂ2 = (727170)T7/33 = (713 13 I)T j‘z a1, 2,03 IJ ﬁl,ﬂZaBS E/J {FF%EIKZF‘ M.
fig: TATE (B, B2, B3) = (a1, a0, 3) M, UK

0.5 0.5 —0.5 1 -2 -1 0 -05 -0.5
M = (041,0(2,043)_1(61,52,63) = 0.5 —-0.5 0.5 —1 1 1 = 1 —-15 —-0.5].
—-0.5 0.5 0.5 0 0 1 -1 1.5 1.5



£, (KRR129) HFE A, B € R™" & AB — BA = aB, (a # 0). K
(1) AERMIEEE m, ATE AB™ — B™A = maB™. (84))
(2) 2 o N A W—AFHER &, WA EEBE k5 Bra=0. (497)
WE: (1) B m=18, A AB™ — B™"A = maB™ WM&MAZNL. BEIZARIE m =k > 1 BT,

Mm=k+1H, ®AIHE
AB™ — B™A = AB**! — BFt1A = AB*! — BAB* + BAB* — B*t1A
= (AB — BA)B* + B(AB* — B*A) = (aB)B* + B(kaB*) = (k + 1)aB**! = maB™.
A AghE, AR AB™ — B™A = maB™ XA RIERE m oT.
(DIF%E—": ¥ m>1H1, % AB—- BA=aB K% B*, #% B * ' k=01,---,m—-1, H
B°(AB — BA)B™! AB™ — BAB™ ' = aB™,
BY(AB — BA)B™? BAB™ ! — B2AB™ 2= aB™,
B*(AB — BA)B™ 3 = B2?AB™ 2% - B*AB™ 3= aB™,

+) B™"Y(AB — BA)B° = B"lAB—BmA=  aB™

AB™ — B™A= maB™
M AB™ — B™A = maB™.
(2) W Aa = A, SHMEEMIEERE m, RATH
A(B™a) = (B™A 4+ maB™)a = A(B™a) + ma(B™a) = (A + ma)(B™a).
WX TAE R IEEE m, BOHH Bma # 0, MAXNTAEERIEEE m, Bma & A K
JETHHEE N + ma PIFFER R, XFIHERE A MFEERGARZANTIE. ik, —EfFE
— M IERE k13 B"a =0.



