F£—8 FEE5EKX
§1 Zklt=SIg]
§2 Zx!ERRGT

§3 RIS B IRRYE AR
§4 HEKS5%HY

§5 ARFRITIRFNL MEARET RV REPE TR 7R

§6 Xf{B=[H]
§7 Wk ItEY

Ayp Vg F B n 4B AR E, 0> 0.

§7.1 TEMEEMRR
§7.2  FTRRIM L MEY
§7.3 MEAIEL(Jacobi) A
W A€M, (F). 5 A 7R

’il,iz,...,ik
M . . ’
11,22, ...,k

Hi1<ig<ig <o <ip <n, BN ABI— kB 2F XK. 5550,

1,2,....k
M
()
RN AW kBT £ 72X
Bl 7.1 &

11 A2 a3

A= Q21 Q22 A3

asz1 G32 G33



FEME A AR 2T XAl A

ay, det <a171 CL1,2) s det(A)
a

21 (22

EIB 7.19 (Jacobi N K) H A€ SM,(F). % Ag=1,A; & A&y i WIRFEFX. R
ANy, A, FRAEE. W

Ay Ay A,
A ~ dlag (AO AI m) .

HERR. % A = (aij)nxn- A n HGN. 2 n =1,

WAL, BEn>1 Hn—1RERE. W BRAH AT (n—1) 178 (n—1) FItHR
éﬂﬁkﬂ‘]?%ﬁﬁi. W B XFEEER n—1 MFETRE Ay, Ay HIEGVRE AT

Ay Ay Ap g
BN dlag(AOA,...,m>.

c

TIRAFE P € GL,_(F) 1§ P'BP =C. %

P 0 i

QtAQ: P! O(nfl)xl B v P O(n71)><1 _ ¢ w
le(n—l) 1 v Qn.n le(n—l) 1 w' Gnn, ’

Hfw = Plv. X Q'AQ MIAIFATHAIAZHIHER S C XK, FA1752)
E,_ O(n 1)x C w E,_4 —C'w
—Wt (C_l)t 1 Wt Qpon le(nfl) 1
R

C _
_ VIR, Hith AR FhEATE
Oixn-1) A

7l

[ © Qe g g oppiAEE
le(nfl) Q

J/

~-
M



B, MATRIGE o = A, /A, H ERHESEH
C=PBP Ml M=RGQAQR.

KA det(C) = Aoy = det(B), bl B3RS — A5 E det(P)? = 1. 1 BB A
R E Ao = Ay det(P)?. LA o= A /A,_. O

5] 7.20 %

A= € SM;(R).

— = O
_ O
S ==

HH AR B e SM3(R) 43 A~ B.
M. AATRE 2T EHB4EE P, AT ARKA R Jacobi Fik. 12 A t9—Hh £ F X%
FER. FR, BAVGELT I 404 T #5135

2 0 0
2 1
2 1 2 det 2 0 0
10
A~eB=11 0 1|~ > =10 =3 0
210 0 0 —detB) _ 0 0 -2
2 1
det
10
5 7.21 %

B A NG R T AT
WERR. %

%43 P'AP = diagy(u,v). N

a ¢ c d 2ac  ad—+ be ]
= = diag,(u, v).
b d a b ad + be 2bd

TR u=v=0 (" 2=0). @T4 rank(A) =0. F /4.



§8 XA (quadratic forms)

FATAIENERL [ A P SN IR A, IR R] DAEBATT AT DL BB I XA PE R ) 251
SRR AT R ZIRGFIRZ B Z IR & AN V 2 F ERAIRYELE
PE ], F R 2 2.

§8.1 MM Z&MAFE —IXE
EX 81K q:V—F#MHAV L&Y KA 4R

(i) HFHEER v eV, g(v) = g(—v);
(ii) S TFTHEZG x,yeV,
Fxy) = Slalx+y) — a(x) — aly)
AV L&A & EA . f ARA g B9TLHK.

R 8.2 X g RV ey &AL N ¢(0) =0. &~
X:y:O, /f—%’—ill

|

A ERZLEM (i) FRN

0= £(0,0) = £4(0) = 4(0) = 0.

I T i B R TR NTRE R T 5K &R

WL 8.3 (i) % g RV LR kA, ARMAE flxy). MNHEZEH x eV, qx) =
f(x,x).

(1) & feLy(V). M q(x) = f(x,x) £—N f HEAREG KA

HERA. (i). HE X 8.1 H Ry (i) A1 (1) ml %0,

@ 1
2

(3

=

%) = Fx %) @ 2 (a(0) — a60) — (%)) = —5(al) + a(—)) =2 —g(x).

T2, q(x) = f(x,x).
(i) BEEEAS ¢(—x) = f(—x, —x) = f(x,x) = q(x). HXAFRIAENER B A K
BN 8.1 H (i) BRor. O

HEIL 84 L g RV LWk A. MHHEZW ac FArveV, q(av) = OAQQ(V).
SERR. B [ e £3(V) R g MERHE. i ERanE (i)

q(ax) = f(ax,ax) = o’ f(x,x) = o’¢(x). O



EIE 85 X V #9—HAE e,....e,, g £V L& kA. NAEEE—GIEE A c
SM,,(F) &3 THEN x = z1€) + -+ + 10, 7

Ty
q(x) = (x1,...,2,)A
Ty,

MERR. % f J& g WA, A S f fE er, ..., e, FRUAEFE. N A € SM,(F) HIHMEREM
X=x1€ + -+ T,€y *H Yy = 1€ ++ynena ﬁ/ﬂ\]ﬁ

n
f(X,Y):(iUl,...,.Tn)A :
Yn
T2, HanE 8.3 Al AN,
T
q<X) = f(Xa X) = (xla s :xn)A
T
AL AT
i B € SM,(F) fiif3
€
q(x) = (z1,...,2,)B
Tn,
A
g: VxV — F
n
(x,y) +— (21,...,2,)B|
Yn

AIEEIE g € £3(V). R g(x,x) = q(x), FTLA g & ¢ IBECAR (@ 8.3 (ii))) H B &
gfter,...,e, FHIFEFE. BN f=g, TUL A= B. M. O

BT ERE, ATRHFE A 2 IR ¢ 7R3 ey, ... e, NHUFEM. bW, MK f
HIRRFR N ¢ HI#%, 184 rank(q).

EIE 8.6 XLV &MmEAR e,...,e, Fme|,....e H

Y n

(€],...,e)=(e,...,e,)P,



Hob PeGL,(F). BV LKA q £ e,...,e, TWIHEER A £ €),...,e, TH
#%N B. W B= P'AP.

MUERR. ¥BE f A& ¢ MECH. W A R B 435052 f fE ey, ...,e, fl e, ... e THIFEFE. BHLE
—dFE-b g ER 7.13, B= PAP. O

5l 8.7 K pe€ Floy,...,x,) F2K, ZAXFF p: F" — FELAKX p(v) =p(vr,...,0,)
el b v=(vy,...,0,) & F" PREELE. N p & 1 Eey kA,
JERR. lﬁpr&?ﬁ ’J it VA

A Bui=i,i=12...n, Bij=0a;/2,i,j€{1,2,...,n}, ¥ {i,5€{1,2,...,n} B
i<j. @ Bii=pi;, BF {i,je{1,2,...,n} i<y N

n n 51,1 51,71 T
p= Zﬁwx—i— Z Bijxir; = ZZﬂi,jmixj:(ml,...,xn) Co : :

1 i=1 j=1
RS ' ’ ﬁn,l T ﬁn,n T

[\ J/
-~

A

W B MR LT h, A R, A f RAEELTHERER A AR RS 1]

f(v,v) = (v1,...,0)A(v1,...,0,)" = p(v).
FR, p A F" L RA . CEFELATHEEST A Bd 5, 492X T4,

Q2 . Qn
a1 2
1,2 Q2 n
—_— a2’2 “ e 2

a1 n Qa2 n
2 2

EIE 88 X qgAV LW kA WMAEEV —8K ¢,... ¢, 5 q BZATWER
A A Bz AL diag(Ay, .., A\). WAHEE x =260+ + 206, €V,

Qpon

q(x) = My + -+ A\l (1)
WERR. W ¢ HIECHRE f. B —FE B DU URE R 7.13, f VG o, ... 6. TR ¢ FEiZ
FER R T AR, BOZA AR diag(M, ..., ). WISHERER x = 216 + - - 26,
y:y1€1+"'+yn€neva
f(X7 Y) = /\1[L'1y1 + 4t Anxnyn — Q(X) = f(Xa X) = /\IZE% + -+ )\nl‘i 0
T R, AT cr,...en J g AL, (1) £ q AR,
bR 7.17 ﬁf’ﬁﬂ



HiL 8.9 X ¢ £V L&y kR H r =rank(q). WHE q B9—BATEE ¢,... ¢, &
SMEE x = 2161 + -+ Tp6, €V, q(x) = Mt + -+ Nl

5 8.10 X p = 23 — z1w9 + dwows. K p £ R G94RE R T 09465 Fafk.
2. & BB 40,

[a)
|
N[ —=

A= | —

[aw]

N =
[N
S NN O

B 2 LAFH rank(p) = rank(A) = 2.

f5) 8.11 K p € Flay,..., ], FRFKk. 2 o R p TUSMABRN—KSAXZ
2,0 p A P e R AHRHT 2.
WERA. & p=fg, £F f,g & Flay, ...z, 89F—KZAXN. #m, &

f=ar1+ - +apz,, g=/z+-+ Butn,

EP oq,...,0, EF R"EAK By,...,Bn €F WTRAEAER. AT HIF p hH F» L7
TR SEE R

B+ A 1 aq 1 B
f— M — — . _ :
A_ ( 2 )nxn 2 ‘ (/81".‘7/8’”) + 2 ’ (Oé:l" ’an)
Qp Bn
B b

F & rank(p) = rank(A) = rank(B + C) < rank(B) +rank(C) =2 '. O

§8.2 FIABCHEULMTER
FATH — A BAR B 7358 BE A m] FBC 5 2238 —AS R BAL R e R e .

5l 8.12 & p = 2w115 + 22173 + 23073 € Rlwy, 20, w3). K R® kA p 69 —AATTH
For— NHLTEAL
2. X
1 1 1 0 Y1
ol =11 -1 0 Y2
T3 0 0 1 Y3
-

W.(B+C) C Vo(B) + V.(C) = rank(B + C) < dim(V.(B) + V.(C)) < dim(V,(B)) + dim(V.(C)) =
rank(B) + rank(C').



W p =2y} +2y5 +4yiys = 2(y7 — 21ys + ¥3) — 295 — 293 = 2(y1 +y3)? — 295 — 293 K

21 1 01 Y1
Z9 = O 1 O Y2
Z3 O O ]_ y3
Py
W p =222 —222—222 %%
X1 21
) = P1P2_1 29
T3 23
K AR p BARERLATOMERE N
.’,1:1 Zl

p=(z1,22,23)A | 23 | = (21,22, 23) (Plpgfl)tA(Plpjl) 2o | = (21, 22, 23)diag(2, —2, —2)

1 1 -1
PP =1 -1 -1
0 0 1

=AF e E.

Wl 8.13 XV A F Loy n &M=, Q(V) AV LATH kARG EL. 1 Q(V)
A F Eayx =i, stma&i =i QV), LI(V) F= SM,,(F) A& R4y,

MERR. W p,q € Q(V), EANMIBECHK 73 2 f 1 g. SHERH o, 8 € F, W HIERIE ap+ Bq
HIBCH 2 of + Bg. TH&, ap+ Bg e Q(V). NIt Q(V) Rt m. ik g5itit i B

¢: QV) — L3(V)
p = /

LMW, W f = o(p) RFEXFRWLER. @ 8.3 (i), p= f(x,x). T p £F
AL HHIERTRD ¢ A2 . IRFE AT 8.3 (if), ¢ AT ALY T ¢ RLIERM.

Woey,... e, £V A

v L3(V) — SM,(F)
f = Af = (f(ei>ej))nxn-

21
22

Z3



B ge s (V),a,BeF. N
Aapipg = ((af + Bg)(ei e;)) = af(ei e;)) + B(g(ei e;)) = aAy + BA,.

TR, ¢ REMI. W Ay = 0, W f RBREVEEA. TR ¢ R0 & B e
SM,(F). X f:V xV — F HAKXf(x,y) = (21,...,20) By, ..., yn)" @i, Hrp
X =2x1€1 + -+ Xp€n, Y = Y1€1 + - + Yp€y 2V EPW‘?/I\E%L‘EI"J[@%. | fe E;(V)
H Ap = B. BUA o0 ¢ AT BRATEM T o REYERK. S oo BN QV) 5
SM,, (M) K1tk F. O

4,

§9 SE” kAU
EARTF, V & R EH n 4E20 234,

§9.1 1BMEE

EIE 9.1 (Sylvester) X q £V L&§ kA, MNEE ¢ 9—BHATEK e,... e, EHFE
BT q WEEEA

E. O O
O —-E, O
O 0 O

H k+ (¢ =rank(q). &, R g &5 —HATETHEER

Es O O
O —-E O
O O O

N k=sAat =1¢.

HUEBR. 1% r = rank(q). B _E—"HEW 7.17 LIHUEBIRTHL, F7A4E ¢ M—4IE{H15 ¢ 7fEi%Ht
TR HL R 2
A = diag(A, ..., A 0,...,0),
Hrr =rank(q), Ai,..., A\ € R\ {0}, & H R TR, AT —H %
Al,...,)\kGRJr, )\k+1,...,)\k+g€Ri, H k+tl=nr.

& P n YT diag (VAD ™ (V)L (VR ) T (V) L)
i

E,. O O

PtAP - O —Eg O

O 0O O



10

Woer....,e, Me, ... e, RN g BIIEEE, Frxt B RE 73l 2
E,. O O E, O O

B=|0O -E, O| M C=|10 -E, O

O O O O 0O O

B x=xe+ - +ame, =yie+ -+ ype. N
g(x) =2+ b ap - ay — ey =y b by g

Bk >s W<t ZRENE+C=s+t=r. 2U ={(e1,...,e5), W = (€511, ..., 6).
|

dim(UNW) =dim(U) + dim(W) —dim(U+ W) >k+n—s—n=k—s > 0.

FTREFEZFRE veUNW. U MW BIAERICH 0, F41E a4, ..., 00 € R, A ANE,
*H Berla"'?ﬁneR/fE{rﬂE;

V=o€ + -+ ey = Be1€41 + -+ Brn.

TR
g(v)=oai+-+0i>0 H q(v)=-8L, - - <0

FiE. O
FIH Bid e B e s, BATH T E L.

EX 9.2 8 k & g #91EBHETEEL, ¢ £ ¢ 89 TURTEREEL, (K, 0) & ¢ 894,
b B R R T

#L 9.3 % A€ SM,(R). W A& k(cN{EF

E. O O
A Nc O _Ef O
O 0O O
H k+ ¢ =rank(q). &, 4R
E;, O O

.
.
.

mk=sHt =14



11

FH RS id S, FATHL T E L.
TEX 9.4 # k A A GIEBERREL, ¢ & A 89 GBHEIREL, (K, 0) & A %4,
#EL 9.5 % A, BESM,(R). W A~. B S HIE AA B AERNHEL.

MERR. W A W42 (K, 0), B 2402 (s,t). WER A~ B, W ~, KIS EFIRR
(ESChv

E. O O E, O O
A~. O —-E, O| = B~.| 0 —-E, O
O O O O O O

RYEHER 9.3, (k,0) 2 B 4.
k2, W (k,l) = (s,t). W

E. O O E. O O
A~.lO —E, Ol M B~.|O —E O
O 0 O O 0 O

BN ~ REMRR, Il A~. B. O



