S AR (D) VY EE LA20-kadai-9 (2021 4E 1 A)

FEL (real number) DEEIE R TR L., HEL (complex number) DEEIE C ZHVE Lz, T78lExiALTE
5 SFIFRBUEOMBEBHBICTEE T, R L RICEZONTATHN TR THAITZ S L3R A
L. ZOEHERDZIZIIES LS L VWTLE I D?

fIHDOREX%E m x nBOITHl LET,

aipr -0 Qip al o Gml

A= + . 55, iEHEITA (transpose & conjugate) & A*=| @ . &L

ami Qo o - G

5, AlFmxnBT, A= (A)T = AT 1 n x m BYTHIT (LA20-Kadai62.pdf THWE L7z) T, #EEIT
RHFATH. FLNEOHEZFEH R »oEBE R C IR LD TT, T/ 3I— 1 (Hermite, Hermitian), =%
U — (unitary) &XFF, ERXOHIRT 2T LR, ZOHITIE. BHITIEHITHIZH#ERL £7,

M8 A n REHTHIET 5.

(i) NEDIEFZ» R 5 . (AZ,Y) = (7,A*Y)

(i) /s (REZ) DZEDLLR L AT = |A* 7]

(iii) A = (a,a3,- - ,ap) (N ADFIRY b)) BR1=& ) —175] < {a7,a3,--- ,a,,} HIEHELZIEE

1 W75 TS —MTAL BEXRTA. 2 =421 —175)

b LG 2 6NTATHIDIIMTS] (symmetrix) THiUX, BEATHITHANLTEZET, L I— MTAITHN
12, A BIEMATH] (normal matrix) AA* = A*A (b L R Thiuz, AAT = ATA), #AITH L v LT

A O 0
0 Ao 0
U*AU =¥ = diag(A\1, A2, -+, A\p) = . .
: 0 0
0 0 )\n
1—=z 7

Bl T3 — MTHI A= (1, =(1-2)’—(~)i=2-2r=x(z-2) &

—1

i
1) TUE, Ya(z) = det

—1 1—=x

1- : S
b a—oesii [N T Vo Tamcr e ), cnrrmrar o (V2
—3 11—\ 1 z/\/§
1- : S '
Y725, R (i) A = 2 123 LT ( A2 1 ZA>@': T M v, 3 e< <i>> SRR 5
o [i/V2 L 1/vV2 i/V2 1 (1
= B, =&Y —THU = =— Mo
xQ (1/\/§> ! (i/\/i 1/vz) V2 \i 1

(1 N o (00
U ( . 1>UUAUEd1ag(O,2)<0 2)

—1

M8 FEZH R ITBT 200 T5ICDWT

(i) EEMEZERTDH S,

(ii) BZRzEAMECHLT, MET2EERZ PVIERT 5,

(iil) ERITFITHALTE 2, TROEMHITHI A 13D 2ELITH P T, MAFTHI Y = PTAP £ T% 3,

(GEFH) () EEME N\, ZOEENZ ML T 25232 &, I\ PEH o THELIZEDLRVIN = A
EREEEIV, RE»PS, AZ =22 - O 2350 T, Wil (AZ,2) ZFHE L. M#E AT = A 225,
(AZ,7) = (Z,AT?) = (Z,A7) --- @ %132, 2ZTR QY. (Z,A7) = (Z,\?)=\Z,2) e kB ed
5ZDERT, (N2, 7) = N7, 2) oBEABELN. N ZFEKTH S,

(i) EHME N LT, BEXZME D ((=1,2) LT M # XD ZRET S, 2O &, N
(Z1, 7)) = 0 ZRBIEIV, ZORDI (AT, T) = (01, A7) = (T1,A7,) TH 2056, (AT, 1) =



(M2, T2) = M (21, T2) - Do T (1, AT) = (T1, MaT2) = Mo (T, T2) = Mo(Z, T2)---(B) 2%, T2
T, BHBEEERCTHZ 2D BVTWE, R @, R@EHE TR, (71, 72) = 02155605, (iii) 18,
(#)

WEBR ThH2L (AZ,Y) = (Z,ATY) TH2H, HERC T1F. HEEHE A = (A)T = (A7) bbb
(AZ,9) = (Z,A*T) £ &5,

Bl HFTH] A I2DOWT, AWICERT3EENY MLEED X,

1 1 -1
A=1]1 1 1
-1 1 1
FEHARZ PVE—DICEE S LIFR S0 !
(%]
I-x 1 ~1
EEEZEDZ7DITpa(N) =det|fA—AE|=| 1 1-X 1 |[=-X+3N¥-4=-A-23*A+1)

-1 1 1—A
& o T (FEHMHE, BEE) & Case (1) : (A1,n1) = (—1,1), Case (ii) : (A2,n2) = (2,2) &b, 2FiF N 2LAL

11—\ 1 -1 Ti1 0
IR T oL AR (A — AE) Ty = 0 ®E<, 1 1-x 1 zio | = | 0| 2FRVT,
-1 1 1—Xi/ \ais 0
1 1 0
Case (i)i=1: =7y e<|—-1|> Case(ii)i=2:=2Zye<| 0 |,]1]>
1 -1 1
ThbbRZ ML CGE1ENER) FHE B2 HE3EMNER) HEXRTS (L) bbb, WMo
1 1 0
2{AT, XTOMMB14+2=3X0. <|—-1|>L <] 0 |,|1|>THb. EEBEYIZo>TWVE, 3HDE
1 -1 1
N7 LD B1IiE, 1, 2HEEZ0FFIcLT (BUCER). 3EEHONRZ bL% ¢; = 1,0 =2 2 LT,
1 0 1 1 1 1 1 00
il 0 |+el1]l=|2] e33R BEXAHHRP=|-1 0 2| »E>5Hh3, PTAP=|0 2 0
-1 1 1 1 -1 1 0 0 2

2 2R

BECEZATAIR 2 =2 ) —ATH OB ZHFMTAOMAL T B VT E L, ZOHiTIE, WHD—D22 LT, 2X
BB %, .

RUBIOR oy = o GHOERETHMR = £ 15 = 1 KAMTE 52213, MERH L 2oMRTE 5.

HIET I PMTIID AU K o TRALT E 2 Z e 2Rz, ZoI0H e LT, M, fM7Z e o 2 XEe
K EZHEADED, HETHILDTE S,

http://www.math.s.chiba-u.ac. jp/~yasuda/Chiba/Lec/senkei23U8.pdf

2XEREE f(z,y) = ax® + by +cy? +dz + ey + f OFEEVWV, 2 RZ2RARDAPLRIBDEITZ

EDZWV, FITBRENIC K o T, FRROAICHIRL T —KtEzkblhwnwnrs, X7 ML, THlORZ D5V T

b/2
f(z,y) = ar®+bry+cy® = (z,7) (;2 / > (:1;) YE REERNIENFMTAIN S B s g, MEMTEIZE
c y

A
SATING & B ZHUT XD HAETE 25 (2,9) 1 (u,0) 12X DL §(u,v) = Au?+ Bu? = (u,0) ( 0) <u>

ETBHIENTED,
Bl GRExLO

(1) flz,y) = 222 — 22y + 2y = (m,y)(Q _1> (1") % A = (2 _l> RHEZTH P =



1/vV2  1/V2
1/vV2 —1/V/2

A, EBEXZ PADB N =1,7 €< (

)%%%m\dmm::M+&PZT%éo?ﬁb%%H®ﬁ%ﬁ®%T%éoiﬂ%ﬁ

1

1
1) > Ao =3, 7o e<< 1) > RDOLNDB I ZHEDID K,

2 -1 0 0 T
. o . o 9 9 9 -1 2 0 0 Y
(2) XV EROFERTH 2. f(x,y, z,w) = 202 +2y% + 22 +w? — 22y = (v, y, 2, w) 0 o0 10
z
0 0 0 1 w
FEZITH P Z2bBW0, ¢(u,v,s,t) =3u? +02 + 2+ 12 L TERZ I 2l D X, 4RTHBH, 70y 7y

g, Fil (1) SRV SR B, 20 P ERDE. FRDBERGHEH S b,
(3) flz,y) = 222 — 232y HEHUT L > T d(u,v) = —u? + 3% L RBEHEEZ X,

3 [REDHE
THEOHTFTEL bHVHNBHRENMRYL (&, TEEO m x n BERRGTI A € Cm 13
A=U0XV"
DOHICEEND L, TCT A=XY—EAFIIU € O V € " T, » ZIRIER, m x n 251751

) 8
Y= <0 g) e Cmxn AEJTNATTAH S = diag(oq, - -+, 0r), 7 = rank(A).

4 BREZEDITI

o %y N7 — T

o KElL— 2~ M, 7 —2aHE (I =~y 7 ZEH), KL
o BEfiR . ZART — XM, oM. B 2 /K

o MUBHIE (27 2) R, $EEMER

o MEIEMZR. X7 bLERMT

—3/3 —



