£—&8 =ZES5EN

10 =Xz mEe{agt o

10.1 {A5IETHR
EAR/NYTH, F BRI, V 23 F ERZM=s 10,

EN 101 %oV —VRAEREA)AM, velV £—A
Bl 2 ayw 2. B4t

p: V. — V
X = ¢(xX)+Vv

AMAV E—=Ad ¢ Fo v 2 LRI (affine transfor-
mation), ¥ v #RA p 69 A =,

2 o e ERIBT, p FRON-F#5 T 4% (translation).

Rl 10.2 (1) K p,po £V EAAMGH T, N pyop;
AL AT AT T

(ii) AT T B A% 4R 4 5

WERR. (i) 1% p; HZRVERR o FIFRE = v E X, i =1,2.
HixxeV.

p2001(X) = pa(P1(x)+Vv1) = P2(P1(X)+V1)+Va = $2001(X)+P2(V1)+Va.
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T5E p2 o p1 e HERTEFIR ¢y 0 o1 APPHE IR do(v1) + vo
7 ST 5 AR 4

(i) W p B HELIEFRIN ¢ MR M & v & TSR
e WRAE (1) IR, JA11S o Bl o' F —¢~ ! (v) & XY
T2 HERR x eV,

oop(x)=0(p(x)+v)=¢~ (p(x)+v)—¢ " (v)=x+¢ (v)=¢  (v)=x.
Hfehth,

poa(x)=p(¢~! (x)—¢~(v))=¢(¢ ™' (x) =9~ (V) +v=x—v+v=x.

T pl=0 O

IR 10.3 L&A V LT AR EHKXT o M

R

5l 10.4 EZABF F KAVFR R Loy 4T . AT
BEET R PEAGERAG 0 NEARGTGOE, B KM
Bl M 3T 2 — AN — a9 TTE 4B, T R4 T 4% p 7T ARLAK
B ETH

P R  — R"
X1 X1 U1
— A -
Ty Ty Un,



% A€ QL(R), vi,... 0, REREEHK,

ISR f(o1, ..., 2,) RY — R FERA 0 BAT]
2 AR R T IAE f AN S e BRI T
R™ B R™ f ] 358 WL

T7: R* — R"
I y1<l’1,...,$n>

T Yn(T1, ..., Tp)

D7 S AR A — PiRF IR ) A 3 . R P A2 5 5 b T PR KR
A DL R 81058 i B W R 7

R" —— R”
K lf
R,

Hpg= fol(xy,...,2,) = flyr(z1, ..., 20), ..y yn(T1, ..., 1)),
FATTH R H g BOFIR AT LUBIE R f = g o T B H B Ak
KT fHIFIR. BARBMNIAT gefR 2 Al 2 IR B4 fe
RENH . N A B KRN

R" Tyo---oTy R™

N
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10.2 XHHHE

5138 10.5 & p € Ry, ..., 2, OREF T 2, L5 2 A
ST H hy. A p B R R B R 69k HK, hy & AR 6 =

KA. M AL R L6 G e p 1273
pop: R" — R

X1

X = : >

—ATkri41 — My
Ln

Hob (k) R h 8955 2e{0,1} ek
WERR. & p = hy 4+ hy + ho 7 p FIIIVESM . )

p(x) = x"Ax + hi(x) + ho,

2 2 .2
Ty + o T X = Ty —

2
T L

Hd A e SM,(R). HPMHEE B EMER) T A, F14E P ¢

GL,(R) fiif5

E. O O
P'AP=|0 -E; O
O O O



W R — R AT pr(x) = Px 4. M
popl(x) = XtPtAPX—Fhl(PX) + h()

1) 2 2 2 2
=Tt T T Ty T T Ty

+ 20121 + - - - + 20,2, + hy,
Hray,... 0 € ROEMETTTS

popi(x) = (21 +a)* 4+ -+ (2 + )’
- (33k+1 - Oék+1)2 — (CUkM - Oék:+£)2

+ 20040418 g1 + -+ 2003, + &,

H ¢ e R FEFBLH

P2 - R™ — R"

( L1 \ ( 371_‘041 \

T Ty — Qf
Th+1 Th+1 + Qi1
—>
Thty Lt + Opyr
Ly40+1 Ly+0+1




1l

_ .2 2 2 2
popropAX)=ai+ T — Ty — 0 — Ty

+ 20 41 T g1 + 0 0+ 2000, + €.

1B 1. 3 2001 @ o1 + -+ 4 2002, = 0, 2 A =0 A
p=—&BIAL.

1B 2. H 2001 % k001 + - + 200, # OB FRAE § €
{k+/0+1,k+0+2,....n} G a; #0. &m =n—
(k+0). ZRE—D m a5 B, i B )5 —172
(—200s041, - - -, —20), FEATHHIIGR RA D 1K
THERAE 0. R, B DIonER R E. KRR R R

O Eye O
O B
n Bl W Ox BRI k+ 0+ 1 DR ET
=20 4141 — - — 202, R py R — R AT
pg(X) = C_lx ééi\llilj )I_\“J
Pop1opr0ps(X) = T+ '+x%_aji+1_' : '—$i+g—$k+€+1+§-

(2)
LS A=18p=-¢ A (EXF—AHE IR FE 0L E
Pt 10.6). O



ERE 106 X (2 W AKRIEEANLT. Ry = p(x),
EFy =y, un) N

popropay) =i+ F Y= Y~ — Y
+ 20 1 Yo o+ 2009, + 6

EEE W py 897 LT

Y1 I Yk+0+1 L4041
=B | ¢ | A | =B"

Yk+v Lk Yn Ty



2 2 2
pop10paAX) =a1 4+ T — Tpyy Thie
Lk+0+1
(201041, - - - 20) B +&
xn
2 2 2 2
=Tyt T Ty L4t
Lh+0+1
— BB~} +¢
In
2 2 2 2
=2+ T T~ T Lt
Lh+0+1
T (17 07 3 O) + f
n—k—~¢—1 T,
R L R I R
B 7T 5

%%ﬂﬁhg%p%ﬁ%@%ﬂ“ﬁﬁi%%ﬁﬁﬂ%
—RA. X r =rank(ho) Fo k & hy B9 B MAGE. M A A
LI A S A 4 5 — 42191 T HE .

\




R" L o945 41 & 3 p 247

pop: R" — R
L1
x=| | = Ao, e
xn
HP peR;, RAGER LG HT IR p1£F
pop: R" — R
Iy
x=| : = X T T — T — T
Ln
Hr<n.

WERA. VERE] hy MABITEIE TS T r — k. S5[2 105
A =0, TATERE P REL SN = 1. JATHET
¥ wi—xy, i€{1,2,... ,n}\{r + 1}, z, 1=z —p BIR]. O

10.3 IRBRZF )RR 573

wWpeR[zy,...,z,]. EX

Sy={(a1,...,a,) € R"|p(ay, ..., ) =0}
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FRONH p € XA # &, 2 deg(p) = 2 B, S, B = kA2
W, R2 PR UGEMIERR N — k&, R A —IkGHE
T AR A =k

W deg(p) = 2, p FISF RIS 3T ¢, ¢ BRSET 7,
B (k0. Mr>0HE+0=r.

B E IR (n = 2).
EH C. r=2.

(1a) (k,0) =(2,0). p=ai+z3—p WHR u<0, WS, =0
WS =0, NS, ={0}; 5 >0, WS, &) .
(1b) (k,0) = (0,2). 5 (1a) S

(le) k=1,0=1.p=af—a5—p TR u#£0 NS, ZXN
e, ansk =0, W .S, B FMZ T — R EE.

’I%ﬁé CQ. r=1.
(2a) k=1,0=0. WH p=a? — 2o, W S, ZIWL. W

p=xt—p, WS, =0 (u<0); S, EMFEESHEL
(n=0); S, BRMIZFFATEHEL (1> 0).

(2b) k=0, ¢=1. 5 (2a) &Ml

FE S kil (n = 3).
'%ﬂé 81. r=3.
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(1a) (k,0) = (3,0). p=af + a3+ 23 — p. WK p <0, W
Sy =0; R =0 WS,={0z}; WH x>0 NS,
& () Bk .

(1b) (k,€) = (0,3). 5 (1a) 2RALL.

(1c) (k,0)=(2,1). p=at+a5—x3—p WRp<0, WS,
A SO T i = 0, S, 2 (R) B HET. 4
> 0, 0 S, X

'I%ﬂ:g SQ. r—=2.

(2a) (k,0) = (2,0). WM p = x§ + 25 — x5, W S, ZHGIA
T, R p = af + 23— p, WS, =0 (n < 0);
S, = {03} (= 0); S, (FH) AL (1 > 0).

(2b) (k,0) = (0,2). 5 (2a) ZE1L.

(2¢) (k,0) = (1,1). W15 p = a2 — a3 — g, W S, RN
Yo, WR p = o — x5 —p, WS, A XA (1 # 0);
S, A& M FKRAHAE T — 2 EZIF I (1 = 0).

'I%ﬂ:g 53. r=1.

(3a) (k,0) = (1,0). MR p = — 2o, W 5, RABHIRET; 0
Rp=af—p WS, =0 (u<0); 5, RFIKEEKF
i (1= 0); S, ZPIFKTFATHIF I (1> 0).
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(3b) (k,0) = (0,1). 5 (3a) L.

11 BAFRW A

FEART R F RAFEANGE T 2 B, V 2 F 4otk

SIFE 11.1 & f € Lo(V). W fe L5(V) ¥ B G E &
x eV, f(x,x)=0.

WEER. W f e L3(V). BN f(x,x) = —f(x,x), FrLd
2f(x,x) = 0. T#& f(x,x) = 0. RZ, WHEEx eV,
f(x,x)=0. NI{EFE x,y € V

0=flx+y,x+y)=f(x,x)+ f(y,x) + f(x,¥) + f(y,¥)
= fly,x) + f(x,¥).
HIERH f(x,y) = —f(y,x). O

5138 11.2 % f € L, (V), u,v € V 4E4F f(u,v) £ 0, N
u, v &ARLX.

WERR. A f(u,v) # 0, Tl u, v #AZE M=, KX u,v
AR WFE o e F\{0} iR u=av. HI5[# 11.1
AlAELL f(a,v) = flav,v) =af(v,v)=0. FJ&. O

EX 113 % fe Ly;(V), u,v e VAEF f(u,v) #0. N
(u,v) # A f8EFH (sympletic plane).
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513 114 X fe Ly (V), W R fa9F-F@, w,wo Z W
é’]*‘éﬂ:ﬁ& ] f(Wl,WQ) 7é 0.

ﬁEI VXL W = <V1,V2> ’ff?%l‘ f(Vl,VQ) # 0. ?\j Wi, Wy 7\% W
Eg*éﬂ%? Fﬁuﬁ%—t‘ aq, 042751762 cr /TE?%I:

Vi =W + Wy vy = Biwy + Baws.
T
0# f(vi,va) = flarwi+aawy, B1Wi+Paws) = (a1 Ba—a21) f (W1, Wa).
LRI H f(wy, wo) # 0. O

gIFE 115 RV A F L& n g&XMH=N, f e L(V),
W A fehEFE. WALV PFEE W AL S
XGW,yEWﬁf—?-f(X,y):O,_ELV:W@/WV/.

WERR. 15wy, wo & W I —2H 3t

i=1,2. B f BXERMEERTH, Uy, U, #2250, R4 5
H 114, f(wi,wo) #£0. T5& wo & Uy H f IR FRE ]
B flwa,wi) £ 0. TR w ¢ Us. Bl 0, = flwy,y) Fl £y =
f(wo,y) #HRRXT y FHEF LMK, T2 dim(im(4;))=1.
BRI Uy = ker(6;) WM4EE 2 n— 1,0 =1,2.
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LW =U Nl WXTFAEEy € W,
fwi,y) = f(wa,y) =0.

B f BRI AT S0, ST R o, 00 € F,
flagywy + aawe,y) = 0.

A% TEE xe W,y e W, f(x,y) =0.
R AR A, TATH

—

dlm(W) = dim(U1)+dim(U2)—dim(U1+U2) Z n—1l4+n—1—n = n—2.

%W - WH/W, )H\Uﬁﬁ aq, 09 - Fﬁ;?%w = 041W1—|—042W2.
VHEHAwe W, Frll

fwi,w) =0 = a1f(wy,wy) + asf(wi, wy) = 0.

Etléilii 111, Cklf(Wl,Wl) — 0. EEE%IiE 114, g = 0. %lé
BIHE, M f(wo,wy) = 0 ATHEH a; = 0. T2 w = 0. H]
W+ W REEAL fkarfg.

dim(W & W) = dim(W) + dim(W) > 2+n —2 = n.
NV =WaWw. O

EIE 11.6 RV & F LA RELMEZN, fe L3(V).
WAEE fOFFRW,... W, foFT 20U #HZ
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(1)) V=Wa - - -eoW,oU;
(it) fluxy ERFEREEE,

(iii) *HEZFE i € {1,2,... k}, x e Wi D--- W, y €
Wii1@---oW,aoU, &#A41A f(x,y)=0.

WERA. iR f RN, ME E=0MU =V BIA]. 3%
i fAEEH n=dim(V). lln > 1.

Xtn HN. wn =2 BFAfEE TUFEuveV
13 f(u,v) = 0. HEIFE 112, BITEV = (u,v) & f 1
P B W, =V, E=1F8U = {0} BIHJ.

Wn > 1 HEWRX4EENT n 225 8] BT
N fARE, IiLAFAE wi,wy € V 15 f(wy,wy) = 0.
Wi = (w1, wy). MRIESITE 115, 7278 V [F2318 W, {615
MAEExe W,y e Wi BIE f(x,y) =00V = WieW;.
8 W) BRI £ = fl5 5. IR i %
Wi EL k= 1 A0 U = W, BIRL. &0, B IAgy 2 7E
fi SE P Wa, .., W, I W, T2 18] U 1845

(i) filoxw ERFREIER,

(i) MMERE j € {2,3,...,k}, x e Whd - W, y €
Win@---eW,eU, TAIH filx,y) =0
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MV =Wy aW =W, aW,d--- & W, U. #ili flu.w =
filoxoy LARENLER, Kie {1,2,... )k}, x e W &
WLy EW D W U. M x =x; + x9, HH
X, EW, xg €Wo@--- @ W, NI

fx,y) = f(x1+%2,y) = f(x1,y) + f(x2,5) =0+ 0 =0.
TR, W, Wa, ... W3, U RERFTR. O,

EIR 117 XV A F EnE&W=R, fe L, (V) Nk
BV —nke,. e, #fFfETATHEEST

(5, \

59

S
\ O (n—2k)x (n—2k) )

Sy = (O 1) , 2k = rank(f).
—1 0

WERA. MR e 11.6, /24 f =PI f B=EF1 Wy, ..., W,
2300 U e 11.6 PRI =D, W wa_g, Wo
& W B— 1R RIESIHE 114, ap = f(wai1, wy) #

0. /7"\ €91 = Oé;lWQZ'_l,eQZ‘ = Wy;. )I—[\U f(e2i—1792i> - 17
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i=1,2,....k. HEMDHEV =W, ®---W,® U "4,
dim(U) = n — 2k. FHi¥ egpy1,...,e, & U B—4K iR
B ELRIE e, es, ..., €5 1€9%, €211, - .., €y 72 V B —
A e 11.6 HRSE M =R, f EXA
NN M. O

HEIR 11.8 % A € SSM,,(F). W A#AABH. & rank(A4) =
2k. M|

(s, \

S
0 1
ANC 5 ;E';“:PSQZ .
—1 0

Y1
f(x,y)=(21,...,2,)A

Yn
& F ERIUEANET. Ry A RERR, BrEA f REAFR. HR4E
EM 117, A5 ERHREER. T2 rank(A) = 2k. O
B 11.9 E80 F L O #5047 B a9 477 X5 T8 4%
BONEF T IR XET F P EATEGFT.
MEBR. & A € SSM,(F). %=Xk n &4, Mk 11945 H
ATi#F. TR det(A) =0. & n ZI1BH. 4o F A T,

17



Mgk B AR, EMNAE P e GL,(F) 47

0 1
A:Pt P, ';E!\—“:PSQ( 10)

F 2 det(A) = det(P!) det(S,)? det(P) = det(P)2. O

il 11.10 % A & #HOR LARF R AR i AR . JEBA
det(A) & FE/NIE L 8G-F 77 .

WERA. =& %) A € SSM,(Q). & LB T 4= det(A) = a*, 3
FoaAXNEREL. 12det(A) € ZT. dmR a FAFEK,
N a? A, FXdet(A) =a* ATRARL. TRAacZ".

1E WM 2T /det(A) B5A A B Pfaffian.
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